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The “B” means we rolled it at our Bethlehem, Pa., plant. 


For quick, positive identification 
of Bethlehem structural steel... 


LOOK FOR THIS 


# 
* 


for Strength 
... Economy 
... Versatility 


The “L” means we rolled it at our Lackawanna, N. Y., plant. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation 
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A GOOD GRATING INSTALLATION TAKES GOOD ENGINEERING 


Borden quality standards of engineering and manufac- 
turing are apparent in the final installation which is 
always properly fitted, symmetrical, and free from warps 
or camber. 


Here’s how it’s done. A good grating installation starts 
with proper planning and checking. This free service by 
Borden insures correct dimensions, fit and placement. 
Where necessary, it begins with a shop plan of the grat- 
ing area, continues with careful checking of each grating 


panel and layout of entire platform on our shop floor. 
It concludes with a complete erection diagram showing 
panel-mark numbers corresponding to those on each 
grating panel. 


The Result: A trouble-free field installation. 


But even more: Borden manufactures every type of floor 
grating and safety step—your assurance of the right 
grating for each job. 


1961 BORDEN CATALOG AVAILABLE ON REQUEST. 


BORDEN METAL PRODUCTS CO. 


MAIN OFFICE: 845 GREEN LANE, ELIZABETH, NEW JERSEY ® Elizabeth 2-6410 
PLANTS AT: LEEDS, ALABAMA; UNION, NEW JERSEY; CONROE, TEXAS 
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FINISHED ROADWAY on California Interstate 
Highway 15. Asphalt dikes and embankment on 
right show unusual drainage design to combat 
flash floods in Baker Sink region of high Mojave 


wt 


ASPHALT DIKES on shoulder edges STONE CRUSHERS maneuse BF local 
direct surface water to drainage outlets. aggregate found at site fo ener California 
taxpayers important savings. 
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HIGHWAY ENGINEERS SPECIFY 
DEEP STRENGTH ASPHALT CONSTRUCTION 


Asphalt dikes and ditches to divert Mojave Desert 
flash flood water from Interstate Highway 15. 


California’s largest asphalt pavement highway 
contract used local aggregate crushed on site 
resulting in substantial economies. 


For the 25.2-mile four-lane, divided limited access 
section of California Interstate Highway 15 that re- 
places U.S. Route 91 from 1 mile east of Baker, Cali- 
fornia, to 1 mile east of the Cima Road, engineers of 
the California Division of Highways chose the Ad- 
vanced Design Criteria for modern DEEP STRENGTH 
Asphalt Construction. 


Natural Obstacles . . . Location in southeastern 
California on the high eastern Mojave Desert plateau, 
with elevations from 1,000 to 4,000 feet, posed some 
unusual design problems. Temperatures range from 
115° in summer to 25° in winter, rainfall averages 
only 434 inches annually (which usually occurs as 
hard downpours). 


Flash floods occur because rainwater reacts with 
minerals in the dry sand to form an impervious crust. 
The resulting rapid surface run-off must be con- 
trolled to prevent undermining of the roadway. Cali- 
fornia Division of Highways through many years of 
study has developed an effective solution to these 
unique drainage problems by use of diversion ditches 
and dikes. 


DEEP STRENGTH Design . . . The cross section 
below shows how California engineers made use of 
the principles of DEEP STRENGTH Asphalt Construction. 
Note 4" surface and wearing courses with 3" asphalt- 
concrete base course. The 8" aggregate base and 6" 
subbase (where necessary) consist of water-bound 
layers of 114" max. stone compacted with pneumatic 
rollers and steel tandem rollers. The 8" aggregate 
base is primed with 0.25 gal. per sq. yard of SC-2 be- 
fore asphalt-concrete base course was spread. Total 
thickness is 15 inches to 21 inches depending on 
the subsoil. 


A median 90 ft. wide was used, with no treatment. 
(The crust and scant vegetation on median surface 
was kept intact to minimize erosion during periods of 
high surface run-off and/or wind.) Outside shoulders 
are 10 ft. wide and paved. Inside shoulders have 2 ft. 
paved and 3 ft. unpaved. (In cut sections, 5 ft. wide, 
all paved.) 


Taxpayer Saving . . . DEEP STRENGTH Asphalt Con- 
struction allowed California’s engineers to use local 
aggregate crushed at the site. This, plus the inherent 
economy of Asphalt Construction, results in important 
savings for the taxpayer of California. And low future 
maintenance costs on DEEP STRENGTH Asphalt will 
provide additional tax savings. 


THE ASPHALT INSTITUTE ros. 


THIS IS DEEP STRENGTH DESIGN ON CALIFORNIA INTERSTATE 15 @ 


A. Wearing Course. 
B. No. 2 AC Surface Course........... 1.5 
C. No. 1 AC Surface Course........... 2.0 
D. Asphalt Concrete Base Course...... 3.0 
E. Aggregate Base Course............ 8.0 
F. Aggregate 6.0 
G. Subgrade or Improved Subgrade.... — 

TOTAL MAXIMUM THICKNESS 21.0 
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When an H-pile crumples 


(as these have) in high 
refusal subsoil it drives 
harder and harder, 
slower and slower. 


And can you, then, 

be certain, sure, that it 
will not fail under 

the design load? 


But crumpling is 
a needless hazard, today. 


With Pruyn Cast Steel 
Points* you can easily 
overcome it. Just slip Point 
on pile and weld... 

then drive! 


Protection is positive! 1 | 10 ov 


Here’s visual proof... 
one unprotected and 

two Pruyn Pointed H-piles 
driven side-by-side 
through soil having a 
refusal of one inch to twenty 
Vulcan #1 blows. 

Users report full bearing 
value is developed 

and extra driving speed 
more than repays cost. 


+; 


Dimensions ? » FRECTIVE 
Shipping Weights ? 


Costs? Weld locations? Other Details? Everything you need to specify, buy and use Pruyn 
Points is detailed in one simple four-page brochure. 
Ask for PB-75000. *Patent Pending 

Booth 49, Hote! Statler, New York 


eeitaantgsa 1961 Associated Pipe and Fitting Company, Inc. 


262 Rutherford Blvd., Delawanna Section, Clifton, New Jersey 


See us at the Civil Engineering Show 
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Leonard Trash Rake 


Here’s intake-trash removal so far 
ahead of hand methods that “once 
sold is sold forever!” Leonard trash 
rake installations deliver savings 
both in reduced head loss and labor 
costs. And they bring a permanent 
solution to shortages of people to do 
the job — make trash removal a 
one-man operation. 


CIVIL ENGINEERING « 
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3 MAX. TOOTH PENETRATION +. 


Typical 6-foot unit, combining rake, power hoist, support, trash 
car and apron. Design and size bring savings right from the 
start — eliminate any need for guides embedded in concrete 


“TRASH RAKE. 


Cleans costly head losses 


Leonard trash rakes roll right down 
your existing rack bars whether ver- 
tical or inclined. Because no channel 
guides are needed, they freely ride 
over stubborn obstructions, dig them 
loose, scoop trash up to the waiting 
receptacle or car. Self-dumping units 
also are available—both log-grapple 
and regular models. 

Leonard is an Allis-Chalmers trademark. 
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. .. fakes-in savings enough to pay for itself! 


With Allis-Chalmers trash rakes 
even the initial investment is low. 
Width is held to the logical mini- 
mum required for adequate handling 
of trash . . . standard 6- and 8-foot 
sizes. Larger units special. Your 
nearby A-C representative has full 
details. Or write Allis-Chalmers, 
Hydraulic Division, York, Pa. 
A-1307 
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CONCRETE PERFORMANCE REPORT: 


Monolithically-cast POZZOLITH concrete lift slabs 
speed construction of new “twin” apartment buildings 


Huron Towers, new twin apartment 
buildings in Ann Arbor, Michigan, 
represents the largest scale use of the 
Youtz-Slick lift-slab method to date. 

Two-at-a-time—Concrete floor 
slabs were placed the full width and 
length of the building at ground level, 
then raised into place—two-at-a-time 
—by hydraulic jacks mounted atop the 
building columns. The slabs measure 
215 ft. x 69 ft. x 9 in. and weigh 830 
tons each. Thirty-six jacks were re- 
quired to lift the gigantic 1,660-ton 
loads. 

No “pour strips” —Ordinarily, with 
life slab, each slab is cast in sections 
which are lifted separately. Pour strips 
are then formed and placed conven- 
tionally. On the Huron Towers 
project, each floor 
was cast monolith. 
ically . . . without joints 
or pour strips of an 
Kind. 

Strength, plus econ. 
omy — Specifications 
originally called for a 
minimum of 6.5 bags 
of cement for 4000 psi 
concrete. Preliminary 
tests, however, showed 
that the specified strength 
could be obtained most 
economically by using 5 bags of cement 
and PozZOLITH . . . and provided the 
desired reduction in shrinkage that 
allowed construction of these large 
slabs without pour strips. This mix 
—. was submitted, approved and 
used throughout the Huron Towers 
project. All tests on PoZZOLITH ready- 
mix concrete exceeded the specified 
strength. 

Master Builders MBVR air-entrain- 
ing agent was also employed in all 
slab concrete to obtain the air con- 
tent specified for the outer portion of 
each slab, which will ultimately be a 
cantilevered balcony exposed to 
weathering. 

Aside from the record number of 
liftable slabs and the near-record lift- 
ing height, the Huron Towers project 
includes two other interesting features: 
The concrete casting operation and the 
method of winter protection. 

Contractor ingenuity—Since most 
of the floors in the two buildings are 
identical, the contractor developed a 


unique sequence of casting the slabs 
at the lower-basement floor level. One 
— floor, covering nearly 15,000 
sq. ft. and containing 410 cu. yd. of 
concrete, was cast in a three-day cycle. 
As soon as one crew had completed 
placement of the 33 tons of reinforce- 
ment and conduit for the floor slab 
in one building, it moved to the other 
building to begin preparing a new 
slab. At the same time, another crew 
laced concrete for the slab in the first 
uilding, pumping it into place through 
an 8-inch line, at a rate of 40 to 60 
cu. yd. per hour, from a centrally- 
located pump. 
Weather, or not —This sequence 
of slab-casting operations was main- 
tained throughout the winter months 


by protecting the working areas from 
freezing by enclosing them with 75,000 
sq. ft. of lightweight plastic material 
and maintaining a temperature of ap- 
proximately 55 F. One-percent calcium 
chloride was added to the mix to ac- 
celerate early strength gain. 
POZzZOLITH concrete was used 
throughout both buildings for (1) ease 
of pumping . . . there were no plugged 
lines during the entire pumping opera- 
tion (2) virtually no honeycomb. . . 
despite intricate reinforcing steel and 
electrical and mechanical work in the 
slabs (3) minimized shrinkage and crack- 
ing . . . inspection after lifting showed 
no cracks through the slab. 
——— 12,000 of the 25,000 
cu. yd. of POZZOLITH ready-mix con- 


LOWER BASEMENT FLOORS in both buildings were cast on the ground to serve as casting beds 


for the liftable slabs. The ground floor and upper basement floor slabs are 14” plus 2)4’ joist- 
type slabs spanning onto wide flat beams of the same depth. The 12 apartment floors and the 
roofs are fiat slabs, all 9’ thick except the first living floor, which is 10’. 
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HURON TOWERS, Ann Arbor, Michigan, was designed by King and 
Lewis Architects, Inc. with structural engineering by R. H. McClurg 
Associates, Inc.— both of Detroit. Project Manager was B. R. Sloan 
and Project Engineer, Willard C. Reeder—both of Long Construction 


TOWERS 


crete were used in the lift slabs—the 
balance went into the foundation and 
attached parking garage. 

Field service— Master Builders 
field man worked closely with the 
engineer, contractor and ready-mixed 
concrete producer on the Huron Towers 
job to aid in achieving the common 
goal of uniform, high-quality concrete 
at lowest cost-in-place. 


No matter how large, how small, 
how unique or how conventional the 
project, call in the local Master 
Builders field man. He will show you 
how concrete produced with PozZOLITH 
is a more durable and versatile building 
material . . . superior in performance, 
quality and economy to plain concrete 
or concrete produced with any other 
product. 


The Master Builders Company 


Division of American- Marietta Co. 


Cleveland 18, Ohio 


World-wide manufacturing and service facilities 


Our SOth Year 


MASTER BUILDERS. 


POZZOLITH 


*PozzOLITH is a registered trademark of The Master Builders Co. for its ingredient for concrete 


which provides maximum water reduction, controls rate of hardening and increases durability. 


Company, General Contractor, Kansas City, Mo. F.H.A. Resident 
Engineer was Hugh Foley. Lift slab Consulting Engineer was Robert 
D. Campbell, Kansas City, Mo. Killins Gravel Co. of Ann Arbor 
supplied the Pozzo.itH ready-mix concrete. 


MAXIMUM LIFTING HEIGHT of roof slab 
for this building was 145 ft. For its 
“twin’”—142 ft. The number of liftable 
slabs—15, in this building, sets a record 
as the greatest number of concrete decks 
to be lifted in the United States. Total 
floor area of the two apartment buildings 
is 465,000 sq. ft.—431,000 of which were 
lifted. 


| 
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When Rudy Nordenburg, Super- 
intendent of the N. D. 
MacDonald Co., general contrac- 
tors of the Sacred Heart Church 
in Seattle, Washington, began 
forming the 85 ft. high bell tower 
with UNI-FORM Panels, he ex- 
pected to maintain vertical 
accuracy. 


On completion of the pour, a 
check indicated that the top of 
the tower was %” off plumb— 
less than .00166” per foot! Rudy 
and his forming crew couldn’t 
have come closer or been more 
accurate if they had turned the 
tower on a giant lathe! 


Accurate forming is a_ built-in 
feature of the UNI-FORM 
System. Steel framed, plywood 
faced UNI-FORM Panels, as- 
sembled and locked into a tight 
form by Uni-Form Ties, ensure 
“specification accuracy” on any 
forming job. 


Thousands of contractors, form- 
ing every type of engineered 
concrete structures, including 
buildings, bridges, piers, flood- 
walls, sewage and water treat- 
ment plants, are cashing in on 
the profitability of the UNI- 
FORM system. 


Why not get complete details on 
this modern way to form concrete 
today? Write for the Uni-Form 
Catalog and name of your near- 
est Distributor. 


BRANCH OFFICES and WAREHOUSES: 
ATLANTA BALTIMORE CLEVELAND HOUSTON 
LOS ANGELES SAN LEANDRO TORONTO 
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See this all-steel plant office 


AND SEE 
DISPLAYS 
@ new A36 steel saves construction 
dollars in plant buildings 
@ new suspended roof designs using 
wire rope and bridge strand 
@ new high-strength reinforcing bars 
@ new steel joists with cold-formed 
chords 
@ new high-strength bolts 


It’s featured in Bethlehem’s exhibit at the Industrial 
Building Exposition and Congress. When? September 
25-28. Where? The New York Coliseum. Stop by 
Booth 1021. We think you’ll find your visit interesting. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation 


ETHLEHE 
BETHLEHEM STEEL gia 


WALK IN. See how 26 steel produc a 
Pp ts work together to speed erection, cut costs ide lo i . 
ng-lasting, beautiful industrial buildi 
ings. 
: 
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How NAYLOR "Twin-Performance” 
Pays Off in Savings 


NAYLOR Wedgelock couplings make a positive 
connection, securely anchored in standard 
weight grooved ends. 


Over the years, NAYLOR Spiralweld pipe and 
Wedgelock couplings have proved a cost-cutting 
combination for pipe lines in air, water, dredging 
and ventilating service. 

The light weight of NAYLOR pipe adds up to 
important economies. Lower transportation costs. 
Easier handling. Faster installation. But there is 


no sacrifice of strength because the exclusive 
NAYLOR Spiralweld structure provides the extra 
strength and safety your jobs require. 

Further savings are assured through the 
Wedgelock coupling. You get fastest possible con- 
nections. Lines can be made up with only one 
side of the pipe exposed. No special equipment is 
necessary—a hammer is the only tool required. 

For details on this working combination, write 
for Bulletin No. 59. 


NAYLOR 


1281 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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Layne Vertical Turbine 
Pumps are designed, 


fattured by Layne in 
Memphis, Tennessee 
imping 

we is 4 
pump for every pump- 

ing requirement—from 
t 100,000 G.P.M. in 
gives from 4 to 42 inches. 
Layne Pumps include 
Deep Well and Short 
Coupled {oil or water 
dubneated), Propeller, 
Mixed Flow, Reguler 
and “In-Line” Submers- 
ible. For additional in- 
formation write for 
lubri- 
or 201-water hu- 
bricated 


complete service 
that 
means 


‘The Layne Gravel Wall 
Well is an example of 
experience, 
neering &nd research. 
‘This gravel packing and 
134 sinitter screen em- 
ployment affords larger 
openings, re- 
duced friction, reduced 
ait down and pump- 
a. It increases 
Specific Capacity and 
Shakes for more effective 
‘fetention of native 
Sands. For additional 
write for 
bulletin 900. 


you can depend 
Layne for the most 


‘complete water ‘service’ comin 
in the industry. This’ wareR SERVICE: 


complete service pro- 
i urveys explorations 
vices respon- © recommendations site 


selection foundation and 
Set-the : soil-sampling ¢ well drilling 
quality end-in the. well and one e 

Over — pump design, manufacture 
win and installation ¢ construc- 
y tion of water systems main- 
gives the. skill” tenance and service ¢ chemi- 
ae and technical know- 


cal treatment of water wells 


SALES REPRESENTATIVES IN MAJOR CITIES 


wewhich makes ¢ water treatment—all backed ean 
| LAYNE & BOWLER, INC., MEMPHIS 
Water. For additional . General Offices and Factory, Memphis 8, Tenn. 
‘information. sai for ices of consulting, plant and LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 
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Ships Ahoy... steel islands ahead 


The Delaware River is 4,200 feet wide at the spot where Philadelphia 
Electric Company wanted to build its new 220,000-volt transmission- 
line crossing near Chester, Pennsylvania. Clearances for air and river 
traffic limited sag, restricting the span to 2,800 feet, which meant off-shore 
suspension towers and danger from heavy river traffic. 

Philadelphia Electric engineers came up with this novel solution: build 
their own islands with steel sheet piling cells, filled with sand and gravel. 
These piling islands would offer good basic protection to the towers and 
also provide a working platform for construction and maintenarce. 

Each island consists of four 67’-diameter cells interconnected by short 
arc walls. Tower legs are individually supported on clusters of four stee 


: 
: | ELEV. 3482 ELEV. 3482 
| | z 9 

: v | 

7 

= 

ELEV. 163.8 
3 
-20 
-50 

4 

‘ 

Me 


H.-Piles driven to 90-ton bearing on rock, A total of 1.850 tons of USS 
steel sheet piling in sections MP-101 and MP-102 were required. : 

This foundation was designed on the basis that a cell could be destroyed 
without endangering the tower, although the islands are well out of the 
ship channel as shown by the plan at the upper left. 

In support structures like this, steel sheet piling and H-Piles do the very 
best job, and at the lowest cost. Wherever youare building, you can get any 
_type of piling when you want it from United States Steel. Just call our 

nearest office. For technical information write United States Steel, 525 

William Penn Place, Pittsburgh 30, Pennsylvania. 

United States Steel Corporation » Columbia-Geneva Steel Division 

National Tube Division » Tennessee Coal and Iron Division + United 

States Steel Export Company 


United States Steel 


TRAD EWARE 


ees 


Floyd D. Peterson, who retired this 
Spring as special assistant to the President 
for public works after 31 years of Federal 
service, is now a consulting engineer, spe- 
cializing in budgets, planning and devel- 
opment of water resources, public works 
and metropolitan area projects. From 1930 
to 1944 he was with the Corps of Engi- 
neers, followed by 11 years as chief of 
public works in the Federal Bureau of the 


Budget. For his work in the public works 
planning field, he received, last January, 
a distinguished service award from Presi- 
dent Eisenhower. 


John H. Melvin, formerly general man- 
ager of the Pennsylvania Drilling Com- 
pany, and onetime state geologist of Ohio, 
has assumed practice as a consulting ge- 
ologist with headquarters in Pittsburgh. 


the DEMON FIRE 


Some of the largest and most modern water works sys- 
tems in the U.S. are located here in the east-north-central 
States. It is hard to believe that here 90 years ago, a 
sprawling, shambling frontier city built of wood, prac- 
tically burned to the ground when Mrs. O'Leary's cow 
kicked over a lantern. The Chicago Fire in 1871 was one 
of the first great disasters of U.S. history. It destroyed 
$200 million in property and took 250 lives. 

U.S. Department of Commerce lists 85 midwest cities 
today as having adequate and efficient water works, with 
an overload capacity 20% in excess of maximum-day 
load. But the Department also lists 16 midwest water 
works as inadequate and 18 additional water systems as 
definitely deficient! Here lives some 15 million Americans 
— But over 3 million of them have inadequate water sup- 
ply facilities! 

Annual property loss from fire in the U.S. in 1959 was 
in excess of 1 billion dollars. At the same time, approxi- 
mately half of the water works facilities of the U.S. are 
inadequate or deficient in capacity. Considering present 
water distribution deficiencies and increasing demand due 
to population growth, it is estimated that water supply 
facilities will need to be doubled within the next 20 years. 


Ms«H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


Ohio 
Indiana 
Illinois 
Michigan 
Wisconsin 
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NEWS OF MEMBERS 


George S. Robinson last month reported 
for duty in Bangkok, Thailand, as officer- 
in-charge of Construction for the U.S. 
Navy in Southeast 
Asia. A Captain in 
the Navy Civil En- 
gineer Corps, for the 
past two and one- 
half years he was 
stationed at the Nor- 
folk Naval Shipyard 
as public works of- 
ficer. Past assign- 
ments were as chief 
of operations of the Joint Construc- 
tion Agency in Paris, and technical adviser 
to the Shore Establishments Division, Bu- 
reau of Aeronautics, Washington, D.C. 


Alvin F. Meyer, Jr., chief of the Stra- 
tegic Air Command’s Bionucleonics and 
Environmental Health Branch, has been 
selected to attend the Industrial College 
of the Armed Forces. His departure ends 
a seven-year assignment to the office of 
the Command Surgeon at the Offutt Air 
Force Base in Nebraska. Concommitant 
with his assignment to SAC Headquarters, 
Colonel Meyer held an appointment as 
assistant professor in the Department of 
Preventive Medicine and Public Health at 
Creighton University in near-by Omaha. 


P. C. Vickers is a new assistant director 
in Union Carbide’s Design and Construc- 
tion section. Mr. Vickers who joined Car- 
bide in 1940, previously served as a de- 
partment head in Design and Construc- 
tion and at the time of his recent appoint- 
ment was manager of design engineering 
in Design and Construction at the Techni- 
cal Center in South Charleston, W. Va. 


William J. Hedley, Vice President of 
ASCE, was recently on the four-man 
panel which selected winners in the Na- 
tional Jaycee Community Development 
program. The three top Jaycee chapters 
in Community Development—Harvey, 
N. D.; Grass Valley, Calif.; Oconto, Wis. 
—will share in the $3,000 prize money. 


Nicholas H. Piteo, since 1957 traffic en- 
gineer of the Esso Safety Foundation—tre- 
cently renamed Humble Safety Founda- 
tion—as the new director will coordinate 
its projects with work in the highway- 
safety field already under study by the 
parent group, the Humble Oil and Re- 
fining Company. 


S. M. Bailey, after more than 30 years 
of service with the Army Corps of En- 
gineers, recently retired as chief of the 
Engineering Division of the Louisville 
District. Mr. Bailey, one of the pioneers 
in the field of flood control, has done 
major work in the Ohio River Valley 
area. 


Edward Wenk, Jr., former scientific 
consultant tc Congressional committees, 
has been named executive secretary of the 
Federal Council for Science and Technol- 
ogy. An authority on the design of subma- 
rines, he will also serve as a technical as- 
sistant to Jerome B. Wiesner, special assist- 
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ant to the President for science and tech- 
nology. For the last two years, Dr. Wenk 
has been senior specialist in science and 
technology at the Library of Congress’ 
legislative reference service. 


Clifford D. Williams, during 41 years of 
engineering practice has gained wide ex- 
perience in the fields of sanitary, indus- 
trial, municipal and general engineering, 
and is therefore well qualified to offer 
consulting services in these areas through 
his new firm of C. D. Williams & Associ- 
ates, of 1331 Greene Street, Augusta, Ga. 
Although Mr. Williams is leaving Patchen, 
Mingledorff and Williams where for the 
past three years he has been a partner and 
director, he will nevertheless continue as 
the United States representative of the 
Mexican organization of Patchen, Mingle- 
dorff, Williams and Benet. Formerly head 
professor of civil engineering at the Uni- 
versity of Florida for seven years and 
similarly at Fenn College for five years, 
several of Mr. Williams’ engineering 
books have been adopted as texts in more 
than 100 colleges and universities. 


John D. McElheny, a Colonel in the 
U.S. Army and since 1958 a Lieutenant 
Governor of the Panama Canal Zone, has 
been reassigned to the Office of the Dep- 
uty Chief of Staff for Logistics, in the 
Pentagon, Washington, D.C. 


Sidney F. Borg, head of the civil engi- 
neering department at the Stevens Insti- 
tute of Technology, has been appointed 
by the American Arbitration Association 
to its National Panel of Arbitrators. Dr. 
Borg will serve in disputes over the per- 
formance of commercial contracts. 


John A. Robison, who practiced engi- 
neering with the State of Mississippi for 
12 years, a consulting firm for 18 years, 
and in private practice for five years, has 
opened an office in Potts Camp, Miss. In 
recent years, in addition to acting as con- 
sultant to the Iraqi government on engi- 
neering problems, Mr. Robison has 
worked on development of the hydro- 
electric power and water uses of the Jor- 
dan River. 


Byron E. Ruth, starting with the fall 
term, will be an instructor in civil engi- 
neering at West Virginia University. Mr. 
Ruth, in addition to teaching at Purdue 
University and at the Army Engineers 
School at Fort Belvoir, Va., is an inventor 
or co-inventor of several processes and 
mechanisms used in the construction in- 


dustry. 


F. L. Endebrock, a Captain in the Civil 
Engineer Corps of the U.S. Navy, recently 
reported for duty on 
his new assignment 
as public works of- 
ficer and as resident 
officer in Charge of 
Construction, BU- 
DOCKS Contracts, 
at the Argentia Na- 
val Station in New- 
foundland. Previous- 
ly Captain Ende- 
brock served for three years as deputy 
district public works officer of the Eighth 
Naval District at New Orleans, La. 

(Continued on page 20) 
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who framed this engineer ? 


He was Sanitary Engineer working on the construction of an Air Force 
base in Texas*. He’s a good engineer—asked for the right kind of sanitary 
sewer pipe. But the regulations read “lowest bidder,” so he got a substitute 
that he didn’t want. 

Six years later the substitute pipeline had to be dug up, at tremendous 
expense to the taxpayer. Everybody forgot by that time that the framed 
engineer had screamed for the right pipe in the first place. 

Before the war, only Lifetime Vitrified Clay Pipe was used in sanitary 
sewers on Federal projects. During the war, the Clay Pipe people couldn't 
keep up with the sudden, unprecedented demand, so standards were lowered 
to allow substitutes. 

There’s no Clay Pipe shortage now, and there’s still no real substitute 
for Lifetime Vitrified Clay. 

But outmoded Federal, State and Municipal regulations haven't been 
changed. They can mean many more framed engineers. 

And taxpayers are forced to spend millions of dollars each year to replace 
sewer lines that should have been installed with lifetime pipe—Vitrified Clay 
Pipe with new cost-cutting factory-made compression joints—in the first place. 


Name of Air Force base on request. 


/ 7 
| NATIONAL CLAY PIPE MANUFACTURERS, INC. 
Compression seaveo, |’, 1028 Connecticut Ave., Washington, D. C. 
i \ / D c | Please send me full details on the new factory- | 
In | made compression joints on Clay Pipe. 
a he STANDARD in SANITARY sen 

name) 
| (company) | 
NATIONAL CLAY PIPE | | 
MANUFACTURERS, INC. 
1028 Connecticut Avenue, N.W. ood site) | 


Washington 6, D.C. 
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The king of the long span is also the economy 
ace in short span bridge construction, particu- 
larly in view of recent developments involving 
design, materials, and methods. A new grade 
of steel, new steel sections, new design ideas, 
broader applications of tried and true auxiliary 
details—in all, a total of 15 opportunities for a 
bridge designer to reduce the cost of a struc- 
ture, to build more bridges within his budget, 
without the least sacrifice in quality. 


Design your next short span project in steel, 
applying these recent developments to the opti- 
mum. You'll be pleasantly surprised at the cost. 


Write for our free booklet, “36 Ideas for 


Tomorrow's Short-Span Bridges." 
USS is a registered trademark 


1. Specify new ASTM-A36 steel instead of ASTM-A7 
for main structural supports in spans of 20’ and longer. 
ASTM-A36 offers 10% more allowable stress, so it cuts 
weight about 6%, cuts costs from 3%-5%. 


2. Replace conventional ASTM-A373 with ASTM-A36 
for better weldability and save $2-$6 a ton. 


3. Where the new lightweight wide flange sections 
can be used in place of former minimum sections, 
weight reduction of about 10% can be achieved in 
beam spans. 


4. Use all-welded construction to simplify detail, re- 
duce weight and cut fabrication cost through the elimi- 
nation of riveted or bolted attachment of stiffeners, 
diaphragms and shop splice material. 


5. Design for composite beam and slab action in 
spans over 50’ to reduce weight and cost. The shallower 
floors provide greater underpass clearance, lessen ap- 
proach embankment costs and reduce structural steel 
weight as much as 30%. 


6. Replace long series of heavy simple spans with 
more efficient continuous spans and save 15%-30% 
and more in weight. Use the AISC publication, ‘‘Mo- 
ments, Shears and Reactions, Continuous Highway 
Bridge Tables” (AIA File No. 13-C) to save design time. 


General Offices: 525 William Penn Place, Pittsburgh, Pa. Contracting Offices in: Ambridge 
Atlanta - Baltimore - Birmingham Boston - Chicago Cincinnati Cleveland Dallas - Denver 
Detroit - Elmira Gary Harrisburg, Pa. Houston - Los Angeles Memphis + Minneapolis 
New York « Orange, Texas - Philadelphia - Pittsburgh « Portland, Ore. - Roanoke « St. Louis 
San Francisco * Trenton + United States Steel Export Company, New York 


American Bridge 
Division of 
United States Steel 
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ways save 


7. Simple steel shoes for spans up to 50’. For low bear- 
ing pressures where deflection is not a problem, use 
simple steel plate for both sole and masonry plate at 
both fixed and expansion ends on spans up to 50’. 


4, 


Stringer 
Top of Abutment 
(Finished to 
th Req'd. Elev.) 
Loose Steel Sole Plate 
2—1"¢ Swedge Bolts—Fixed Brgs 
STANDARD BEARINGS 2—1"¢ Swedge Bolts—On Exterior Beams 


Fixed and Expansion—to 50’ Spans Only For Exp. Brgs. 


8. Simple elastomeric shoes for spans up to 100’. 
Specify elastomeric pads for bridge shoes on spans up 
to 100’ to cut costs considerably. 


Stringer 


J Top of Abutment 
(Finished to 


Req'd. Elev.) 


Elastomeric Bridge Bearing Pads 


4 2-1"6 Swedge Bolts—Fixed Brgs 
2—1"¢ Swedge Bolts—On Exterior Beams 
Only For Exp. Brgs. 


STANDARD BEARINGS 
Fixed and Expansion—50’ to 100’ Spans 


9. Fixed bearing plates for spans over 50’. Use fixed 
bearings with a combination masonry plate and rocker 
for spans of 50’ to 100’ where metallic shoes are pre- 
ferred and deflection is a problem. A wide slot in the 
keeper plate will provide an adequate expansion bear- 
ing for spans of 50’ to 70’. 


v 


Stringer 


Weld 


ail 
Masonry Plate | 


Note/This Detail Can Also Be Used For Expansion 
Bearings By Eniarging Slot in Keeper Plate. FIXED BEARING AT ABUTMENT 
(Spans—50’ to 70’) Spans Over 50’ 
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money short span bridges 


10. Sliding bronze expansion plates for spans over 70’. 13. Welded stud shear connectors simplify fabrication. 


Specify bronze sliding rocker plates for economical Use welded stud type shear connectors for composite 
expansion bearings on spans over 70’. Keeper bars design to facilitate shop and field assembly. Keep 
need be placed only at the sides to prevent lateral studs to a minimum, by using largest size studs. 


movement. 


TYPICAL SECTION THRU COMPOSITE BEAM 

¥%" Clear Composite Design Using A36 Steel Provides 

Re Most Economical Section for Spans 50’ and Over 
Sole 


Welded Stud Shear Connectors 


Piate 


pou Pas” 14, Use welded field splices to cut costs. Use welded 


Masonry Plate 


tia ka field splices for fabrication and erection economy when 
Loy: . EXPANSION BEARINGS all other field connections are welded as suggested 
& Anchor Bolts Spans Over 70’ under item 4. 


11. Eliminate structural diaphragms and backwalls at 
abutments. Use concrete diaphragms to provide sup- 
port for approach slabs, and to replace conventional 
abutment backwall. Closed cell elastomeric sponge filler 


Web Hole 
For Welding 
(Permanent) 
Extension Blocks (Remove After Welding) 
Top View 


and point joint sealer replace costly expansion dams. Ham Ra egg ee 
Closed Cell Elastomeric Sponge Filler 
| meee 15. Welded drainage details simplify design and elimi- 
slain nate expensive castings. Use combination scuppers 
and conduits for drains not requiring connection to 
sewers. Use wrought iron pipe with corrosion-resistant 
eh TYPICAL SECTION AT END OF SPAN weldments for scuppers for larger drains connected 
to sewers. Note the use of ‘“‘snap-joint” couplings for 


Combination Backwall & End Diaphragm 
easy removal for cleaning. 


12. Welded angle diaphragms lead to simplification. 
Use panels welded directly to the webs of stringers for 
simple transverse bracing. Note the absence of top 
struts and use of a bottom strut only in outer panel. 
Symmetsical About € of Roadway 


Made From 
6” or 8” Pipe 


Intermediate Crossframe Angle 3” x 3” x Ke” 

ey * Sides of ae Leg oe Top 2—12 €30—Weld to Form Drain and Galvanize After 

ide of Horizontal Leg to Beam with 4” 

HALF TRANSVERSE SECTION Continuous Fillet Weld. Horizontal Angle UNDERGROUND CONNECTION” elding. (Or Fabricate From ‘4 Wrought Iron or Eq.) 


Welded Angle Diaphragms Offset to Clear Diagonal Angles By 2”. ORAIN PIPE DETAIL SCUPPER DETAIL 


This mark tells you a product is made of modern, dependable Steel. 
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tringer Weld 
2 
Scupper 
Reducer be traps 
W.1. Cap Cleanout To 
W. |. Pipe Drain 
“ 
12 
a “Snap-Joint” Coupling 
“Snap- Joint" Coupling 
j 6" W. |. Pipe | 1, Cap 


New Products 


for concrete forming 


Symons cantilever bracket 


Purpose of the cantilever bracket is to 
support inside form work and thus allow 
a difference in form heights for a mono- 
lithic wall-slab pour. An economical way 
to pour swimming pools, sewage treat- 
ment plants, and any other type work 
requiring a monolithic wall and base slab 
pour. Designed particularly for use with 
Symons Steel-Ply Forms. 


Symons haunch bracket 


Designed for pouring haunches, cor- 
bels or offsets. The brackets are made 
to order to any size the job requires. 
Designed for 34” plywood, the brackets 
are connected to Symons Steel-Ply 
Forms with regular form hardware. 

For further information on these new 
products, as well as Symons Steel-Ply 
Forms, just write: 


SYMONS CLAMP & MFG. CO. 
4295 Diversey Ave., Dept..J-1, Chicago 39, Ill. 
Warehouses Thruout the U.S.A. 


MORE SAVINGS FROM SYMONS 


Harold E. Babbitt, professor emeritus of 
sanitary engineering at the University of 
Illinois, will spend the 1961-1962 school 
year in India as part of a team of engi- 
neers and technical experts from America 
who will teach and work with Indian edu- 
cators and researchers toward improving 
the engineering colleges of that nation. 
The project is being carried out under the 
International Cooperation Administration 
and Wisconsin State University. During 
his stay Professor Babbitt will be associ- 
ated with the University of Roorkee. 


Benjamin Saltzman was elected to the 
office of president of the Building Officials 
Conference of America at its recent an- 
nual meeting. Mr. Saltzman is currently 
borough superintendent in the New York 
City Department of Buildings, with offices 
in Brooklyn. He originally joined the de- 
partment in 1926 and has since served in 
various capacities, becoming chief engi- 
—~s in 1944 and borough engineer in 
1946. 


Ray L. Derby, Otto E. Eckert, and Fred 
Merryfield have been elected to Honorary 
Membership by the American Water 
Works Association. Mr. Derby is currently 
principal sanitary engineer in the Los An- 
geles Department of Water and Power; 
Mr. Eckert is general manager of the 
Board of Water and Electric Light Com- 
missioners in Lansing, Mich.; while Pro- 
fessor Merryfield, who is a past Associa- 
tion director, vice president, president, and 
winner of its Fuller Award and Diven 


Medal, in 1944 and 1959 respectively, 
teaches sanitary engineering at Oregon 
State College. Included among this year’s 
prize winners are Lewis S. Finch whose 
“tireless and unselfish efforts in the suc- 
cessful launching and carrying forward 
of the Association’s Advancement pro- 
gram,” earned him the Diven Medal for 
1960, and William R. Seeger, recipient of 
the Management Division Award for his 
paper “Duties and Responsibilities of the 
Water Utility Manager.” Mr. Seeger is as- 
sistant general manager and chief engi- 
neer of the Marin Municipal Water Dis- 
trict at San Rafael, Calif. 


W. L. Raymond, Jr., was recently pro- 
moted from project engineer in the High- 
way Division of Gannett, Fleming, Cord- 
dry and Carpenter to head of its Traffic 
Section. In this latter capacity he will be 
responsible for traffic estimates for all 
proposed projects being studied by the 
Highway Division as well as parking and 
traffic studies within the Traffic Section. 


Marvin Gates has been named presi- 
dent and Francis V. Rossi, vice president- 
treasurer, of Construction Estimating, Inc. 
in South Windsor, Conn. Mr. Gates previ- 
ously was affiliated with several consulting 
engineers and contractors, including the 
De Leo Bros. Construction Company; 
while Mr. Rossi has been employed in var- 
ious supervisory and administrative capac- 
ities in connection with major New Eng- 
land construction projects since 1946. 

(Continued on page 22) 


BEST DEAL IN 
DIAMOND BITS 


You can’t beat the high 
recovery — low cost com- 
bination you get with 
Acker diamond bits. 

Top quality, selected 
stones are set by crafts- 
men in Acker’s own mod- 
ern plant. Painstaking in- 
spections assure quality 
control. Backed by forty 
years’ experience in drill- 
ing design and develop- 
ment, superior quality is 
bound to result. 

But you don’t have to 
take our word for it! 
Acker diamond bits are 
proving themselves in the 
field. See for yourself. 
Try Acker on your next 
job! 
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Over 40 years of experience manufacturing a complete line 
of diamond and shot core drills, accessories and equipment. 


ACKER DRILL CO., inc. 


P. O. Box 830 
Scranton 2, Pa. 
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This 
Modern 
Landmark 
Usually 
Costs 

Less 


The advantages of selecting a grace- 
ful CBaI Watersphere® for your 
community are both aesthetic and 
practical: 


1. It identifies your community and 
its officials with modern, efficient 
management. 


2. Minimum ground area required. 


3. The base can be used for pump- 
ing and filtering equipment or 
for storage. Separate costly build- 
ings are not necessary. 


4. The smooth steel surface from 
top to bottom, free of external 
ladders and other obstructions, 
reduces maintenance costs. 


5. Special landscaping is avoided. 
Modern aesthetic design blends 
with natural surroundings. 


CBal Waterspheres are ideal for 
25,000 to 250,000 gallon storage re- 
quirements. CB&I Waterspheroids® 
are available for requirements rang- 
ing from 200,000 to 1,000,000 
gallons. Write for Bulletin A-40. 
Chicago Bridge & Iron Company, 
332 S. Michigan Ave., Chicago 4, Ill. 
Offices and subsidiaries are located 
throughout the world. 


built it! 


DOWN TO 
UNDAMENTALS 


SERVICE IS 
BASIC 
AT KERN 


KERN instruments are rugged, 
and designed to withstand all 
ranges of climatic conditions. But 
when the need arises, KERN 
INSTRUMENTS INC. makes 
available the same technical re- 
pair service as our Swiss factory. 
Skilled, reliable Swiss techni- 
cians, trained in the home plant, 
and having fundamental, special- 
ized knowledge of KERN instru- 
ment, are always on hand to serve 
you efficiently in our modern, fully 
equipped instrument shop. 


mae INSTRUMENTS, INC. 
FUNDAMENTAL SURVEYING EQUIPMENT 
120 Grand St., White Plains, N.Y. 


John Girand, has been appointed to 
serve for a three year term on the Arizona 
State Board of 

Technical Registra- 

tion. President of Jo- 

hannessen & Girand, 

Inc., the oldest engi- 

neering firm in Ari- 

zona, he has had 

more than 30 years 

of professional prac- 

tice and has directed 

the management of 

his firm for the past 20 years. Mr. Girand 
is a past president of the Arizona Section. 


Warden W. Gano, for the past several 
years in charge of the Civil Engineering 
Branch of the Division of Engineering in 
the Washington, D.C., office of the Forest 


| Service, has been transferred to the re- 
| gional office in Portland, Ore., where he 
_ will be chief of the Division of Engineer- 

ing. Clayton G. Seitz, after several years 
| as chief of the Roads and Trails Branch 
| of the Division of Engineering at the 
| San Francisco regional office, will suc- 

ceed Mr. Gano in the Washington office. 


Another Forest Service employee, E. Ray- 


_ mond Huber, after almost 30 years of serv- 
| ice, will retire in October of this year. His 
| position as chief of the Division of Engi- 
| neering in Albuquerque, N. Mex., will be 
| taken over by Roger J. Nelson, who has 
| headed the Roads and Trails Branch of 


the Division in Portland. 


R. S. Kelley, Colonel and chief of the 
Military Personnel Division in the Office 


of the Chief of Engineers, has been named 


director of Personnel. At the same time 


| A. H. Frye, Jr., Colonel and deputy di- 


rector of Military Construction in the Of- 
fice of the Chief of Engineers, was reas- 


_ signed as division engineer of the South 


Pacific Division in San Francisco, Calif. 


J. Roy Fraser, whose experience in- 


_ cludes design and sales of precast-pre- 
stressed concrete bridge and building 


members, recently left the Link-Belt 


Company where he was Southeastern Di- 


vision engineer to become assistant sales 
manager at LEAP Structural Concrete, 
Inc. While with Link-Belt, Mr. Fraser de- 
signed and supervised the structural sys- 
tem and foundations for the world’s long- 
est belt conveying system (CiviL ENGI- 
NEERING, February 1960, page 38)—the 
unique feature of which is the reinforced 
monolithic and precast-prestressed con- 
crete supporting structures. 


Donald M. Ditmars and David W. Car- 
michael have joined forces to establish the 
consulting firm of Ditmars and Carmi- 
chael at 20 Nassau Street, Princeton, N. J. 


Albert Fry, chief of the Tennessee Val- 
ley Authority’s Hydraulic Data Branch, 
recently left the TVA after 28 years of 
service. During those years, Mr. Fry be- 
came internationally known in the fields 
of hydraulics and hydrology, developing 
TVA’s Hydraulic Laboratory into one of 
the most outstanding in the country, and 
pioneering in watershed hydrology and 
river forecasting procedures. A leader 
in ASCE affairs, Mr. Fry was largely re- 
sponsible for the organization of the Mid- 
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South and Tennessee Valley Sections. In 
addition he was chairman of many na- 
tional and local Section committees, his 
most recent achievement being the direc- 
tion of the Tennessee Valley Section’s suc- 
cessful UEC campaign. 


Charles W. Thomas, a hydraulic engi- 
neer at the Denver Engineering Labora- 
tories of the U.S. Bureau of Reclamation, 
recently left for Formosa to begin a one- 
year assignment on an international eight- 
man team which will study the island’s 
water resources under the sponsorship of 
the Bureau of Technical Assistance Oper- 
ations of the United Nations. A specialist 
in laboratory studies of models of hydrau- 
lic structures and in the field of sedimen- 
tation, Mr. Thomas has served continu- 
ously since 1930 (with time out for Army 
service) with the Bureau of Reclamation. 


Verne Ketchum, upon his retirement 
from active practice was honored by the 
American Institute of Timber Construc- 
tion membership and Standards Commit- 
tee. Well-known as an engineer, author 
and speaker, Mr. Ketchum was most re- 
cently director of engineering at Timber 
Structures, Inc., in Portland, Ore. 


Robert A. Skinner, since 1952 assistant 
chief engineer of the Metropolitan (Los 
Angeles) Water District, will succeed re- 
tiring Robert Diemer (Civi ENGINEER- 
ING, August 1961) as general manager 
and chief engineer of the District. Mr. 
Skinner has been with MWD for 28 years 
and has been the chief negotiator for the 
group in its relaiions with the State’s De- 
partment of Water Resources and the 
State Legislature on the Feather River 
Project. This won popular vote approval 
of the $1.75 billion project a few months 
ago. He is a former president of the Los 
Angeles Section. 


Harry C. Plummer, director of engi- 
neering and technology for the Structural 
Clay Products Institute, was made a fel- 
low of the Construction Specifications 
Institute at its recent annual convention 
in New York City. The first non-architect 
to receive this honor, he has been secre- 
tary-treasurer of the organization for the 
past six years. 


A. Faul will head the Iowa State 
Highway Commission’s newly formed 
Division of Engineering in his capacity as 
director of engineering. In his 41-year ca- 
reer with the Highway Commission, Mr. 
Faul has held the positions of materials 
inspector, acting resident engineer, labora- 
tory chief, assistant materials engineer 
and, since 1959, materials engineer. 


Walter Hiram Frick announces that the 
consulting firm bearing his name and the 
firm of Frick & Sweeney, consulting archi- 
tectural engineers, have moved their of- 
fices to 330 South Evaline Street, Pitts- 
burgh, Pa. 


John A. Clark, Captain in the U.S. Na- 
val Reserve, ended his military career re- 
cently after 24 years of combined active 
and reserve duty. His last assignment was 
as Reserve “Seabee” program officer for 
the 12th Naval District. 


(Continued on page 142) 
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MARS vs MARS — You need neither MARS over another. For whether you pick one of the wood-cased 


lawyer nor judge. Let your own preference decide in favor of one Lumographs or one of the Technicos you'll be using the very finest. 


Among the famous imported Mars drafting products are: the Mars-Technico push-button lead holders (with adjustable degree indicator*, with specific degree imprint*, the economy model*), 
Mars-Lumograph drawing leads , 18 degrees, EXB to 9H; Mars-Lumograph drawing pencils*, 19 degrees, EXEXB to 9H; Mars-Duralar pencils and leads for drafting on Mylar®-base drafting film 
—5 special degrees, K1 to K5; Mars-Duralar Technicos with adjustable Duralar degree indicator; Mars-Lumochrom colored drawing pencils, 24 shades. Also: Mars Pocket-Technico for field use; 
Mars pencil and lead sharpeners; Mars Non-Print pencils and leads; Mars-Duralar erasers, Mars products are available at better engineering and drafting material suppliers everywhere. 


© 1.M. for duPONT’s Polyester film. *Shown, 


the pencil thats as good as it looks MAR Sp 


J.S. STAEDTLER. INC. 
HACKENSACK, NEW JERSEY . 
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Steel piling helps 
traffic flow again 
on old Erie Canal 


An abandoned section of New York’s Erie Canal was 
chosen as the route for part of the Niagara Thruway 
which connects Buffalo with Niagara Falls. To sup- 
port the road bed, some 3,300 tons of Bethlehem 
H-piles were driven to refusal, and about 1,900 tons 
of Bethlehem sheet piling held back the soft banks 
of the canal and the adjacent Black River Ship Canal 
during highway construction. Actually, elevation of 
the lowest point of this highway pavement is 9 ft 
below the high-water level of the canal, nearby. 

The Niagara Thruway, now completed and in use, 
cuts in half the driving time from Buffalo to the 
Niagara Falls area. 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 
Export Sales: Bethlehem Steel Export Corporation 


... Versatility 


Some 5,200 tons of Bethlehem steel piling were used in constructing this portion of the Niagara Thruway for the State 
Department of Public Works. General contractors: Stimm Associates, Inc.; Thruway operator: New York State Thruway 
Authority; Consulting engineers: Harold J. Senior (Senior, Bissell & Bronkie) , Williamsville, N. Y., and Clarke & Rapuano, New York. 


Horses and mules once tramped the towpath along the bank 
of this section of the Erie Canal, known as Black Rock Lock. 


| 


Today a modern 4-lane concrete highway lies on the canal 
site. About 1,200 tons of Bethlehem concrete reinforcing bars 
were also used in constructing this section of the Thruway. 


BETHLEHEM STEEL 
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GALION 


AND GRADERS 


MILES 
AHEAD 


Works faster because only the Galion 9-Wheel Pneumatic 
Tire Roller has Equa-Matic front-end design with exclusive 
triple-point steering suspension. Automatic balancing action 
lets this heavyweight go surefooted over unlevel, irregular 
bases despite its exceptional compacting results . . . helps 
cut down on costly extra passes. 

Works deeper because each of the five steering wheels is 
free to move in four directions, virtually “kneading” the sur- 
face. This way Galion overcomes bulging or “pyramiding” 
of base materials to save you valuable working hours. Up to 
3000 lbs. wheel load provides highest compaction results. 

When your job calls for fast, deep compaction over tough 
base materials, call in your Galion distributor. He will furnish 
full facts on the Galion Pneumatic Tire Roller. Or, send for 
data bulletin No. 434-A. 


Works faster, deeper where compacting is toughest 


RENT A ROLLER 


® 
Ask your Galion distributor 
about our cost-cutting 
ROLLERS AND GRADERS Rent-A-Roller Plan 


THE GALION IRON WORKS & MFG. COMPANY, GALION, OHIO, U.S.A. 


General and Export Offices, Galion, Ohio, U.S.A.—Cable Address, GALIONIRON, Galion, Ohio 


616 
| 


How to build 


AN INDOOR SPORTS ARENA-OPEN AS ALL OUTDOORS 


It hasn’t been built yet. But a sports arena like the one 
envisioned here with its soaring lines and its spacious, 
obstruction-free interior can be built. Faster, more dura- 
bly and with fewer dollars than you probably imagine. 

It can be done with suspended roof construction tech- 
niques pioneered by Roebling. A rapidly increasing num- 
ber of structures in which unimpeded freedom of action 
and unobstructed vision are essential are now enjoying 
the benefits of suspended roof construction. Among these 


YALE UNIVERSITY’S—DAVID S. INGALLS ICE HOCKEY 
RINK, NEW HAVEN, CONNECTICUT « Architect: Eero 
Saarinen and Associates, Bloomfield Hills, Michigan * Con- 
sulting Engineers: Severud-Elstad-Krueger, New York City ¢ 
Contractor: George B. H. Macomber, Boston, Mass and New 
Haven, Conn, * Cables by Roebling 


are airport hangars and terminals, auditoriums, gym- 
nasiums, plants, warehouses, many of which are designed 
by America’s leading architects and engineers. 

What kind of information do you need on suspended 
roofs? General or specific, Roebling can give it to you. 
Our experience in this field starts from the beginning, 
covers every type. We are happy to share our special 
knowledge with you. Please write or call Roebling’s 
Bridge Division, Trenton 2, New Jersey. 


NEW HEALTH AND PHYSICAL EDUCATION BUILDING, 
CENTRAL WASHINGTON COLLEGE OF EDUCATION 
AT ELLENSBURG, WASHINGTON « Architect: Ralph Burk- 
hard, A.1.A., Seattle « Structural Engineers: Anderson, Birke- 
land, Anderson, Tacoma ¢ Prestressed Concrete Fabricator: 
Concrete Technology Corp., Tacoma * Cables by Roebling 


ROE BLiInG 


Branch Offices in Principal Cities * John A. Roebling’s Sons Division * The Colorado Fuel and Iron Corporation 
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“For tough digging and 


loading of ee you 


can » « state Mel Haymond 
Harold Whiting 


Whiting and Haymond Construction 
Company of Springville, Utah 

put this Eimco 126 Front End 
Loader, equipped with a 2-% cu. 
yd. Grizzly-Bottom bucket, to work 
on the roughest, toughest kind 
of job, Loading heavy rock, 
boulders and shale strata from 
the river bottom at Capitol Reef, 
this brawny performer 

produced considerably 

beyond the estimates of these 
experienced contractors. 


Exclusive Eimco features such 
as self-cleaning air cleaner 

and up-front operator position 
kept both engine and operator 
clean and safe. Center-mounted 
engine and balanced design 
assured stability, power and 
traction. The heavier all-steel 

one piece arms, oversized cylinders 
and pistons made light work of 
the toughest digging and loading. 
Power shift, independent track 
operation and simple, sure 
controls resulted in 

time-saving loading cycles. 
Convince yourself. Test and 
operate the Eimco of your choice. 
There’s one to meet your 

needs, from 107 to 225 HP diesel. 
As Whiting & Haymond found 
out, the best sales argument 

is an Eimco on the job... 

the tougher the job the better! 
Write for the name of your 


nearby Eimco dealer and 
for Bulletin LV 
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Public works are featured in this issue? As an introduc- 
tion to Public Works Week, October 1 through 7, this 
issue concentrates on urban renewal, on treatment plants 
for water and sewage and industrial waste, on plans to 
reduce traffic congestion in the nation’s cities—all basic 
aspects of local public works programs. 


Two out of every three Americans live in cities now? In 
fact, data from the 1960 Census show almost 70 percent 
of the population numbered among urban dwellers—a 
6 percent rise from 1950 Census figures. If the trend 
continues, it is expected that 85 percent of the population 
will be living in cities by the year 2000. This means ever- 
growing demand for municipal services and improvements 
—last year almost $15 billion went for municipal projects. 


The greatest metropolis of all time is developing on the 
East Coast of the U. S.? According to the U. S. Bureau of 
the Census, the Eastern U. S. has a growing super-metro- 
politan area with 31.5 million inhabitants. Extending from 
New Hampshire to Virginia, the 32 contiguous metropoli- 
tan areas include Boston, New York, Philadelphia, Balti- 
more, and Washington, as well as 35 other large central 
cities. 


Publicly owned projects represented 34 percent of all 
construction contracts let in the first half of 1961? This 
means that for the second year in a row public ownership 
increased its first-half share of the market—it was 33 per- 
cent in 1960 and 31 percent in 1959. The Dodge Cor- 
poration attributes the increase to gains in contracts for 
schools, public buildings, public housing, and publicly 
owned heavy engineering projects. 


The U. S. will build 14 million new homes during the 
sixties? An estintate from the University of Michigan Bu- 
reau of Business Research also foresees construction ex- 
penditures of $234 billion for new homes and home im- 
provement in the next decade. This is nearly one and a 
half times the sum spent for such purposes in the past 
decade. 


Do-it-yourself work is an important element in home 
maintenance? Last year $3 out of every $10 spent on 
home upkeep went for do-it-yourself projects, the Bu- 
reau of the Census reports. The $3 billion spent for such 
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projects last year takes into account only the cost of ma- 
terials and does not include labor costs or charges for 
needed tools and equipment. 


In the next fifteen years the nation needs to spend at 
least $44 billion on water and sewage facilities? This 
would mean expenditures at the rate of $2.6 billion a 
year—about twice the average rate of outlays for water 
and sewerage needs since 1946. Estimates are from the 
U. S. Department of Commerce. 


The Bay Area (San Francisco) rapid transit system will 
be one of the great construction projects of modern 
times? Consulting engineers estimate a ten-year construc- 
tion period, with a construction payroll of $300 million to 
$400 million. An average annual labor force of at least 
3,500 will be required for about a decade, and _peak- 
labor force of 8,500 for many months. Some 410,000 
tons of steel and 3,000,000 cu yd of concrete will go into 
the project. Plans suffered a set-back when use of the 
Golden Gate Bridge for rapid-transit trains was rejected. 


The U. S. has 3,500,000 miles of roads? Data compiled 
by the Bureau of Public Roads show that there are slightly 
over 3,000,000 miles of rural roads. This is 88 percent of 
the U. S. total. The 416,000 miles of municipal roads and 
streets account for the remaining 12 percent. Slightly over 
1,000,000 miles of all roads and streets are still unsur- 
faced, but such mileage has been decreasing in recent 
years at an average annual rate of 3 percent. The Bureau 
says the nation’s needs lie in improvement or replacement 
of existing highways rather than in more mileage. 


The job market is up for engineering graduates? Recession 
or no recession, there are about 3 percent more jobs for 
1961 engineering graduates than there were in 1960, ac- 
cording to the Engineering Manpower Commission of En- 
gineers Joint Council. As of June 15, 91.8 percent of the 
engineering graduates queried either had definite jobs or 
other commitments (including plans for postgraduate 
study and military service). The outlook for graduates in 
the liberal arts and physical science group compared fa- 
vorably with the engineering outlook, but commitments in 
the business and commerce groups were 11 percent below 
engineering commitments. The EMC survey was based on 
responses from 138 engineering schools, representing 
about half of the 1961 graduating class. 


That ASCE is moving September 1? Our new address: 
United Engineering Center, 345 East 47th Street, New 
York 17, N.Y. Our new phone: Plaza 2-6800. 
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WHEN YOU HAVE 
HOLD 


PITTSBURGH-DES MOINES 


STORAGE VESSELS 


DO THE JOB FOR YOU! 


5,000,000 scf 28 ft OD LOX Stor- 
age Sphere. Baldwin Park, Calif. 


As a pioneer in cryogenics and holder of a number of patents in 
this specialized field, Pittsburgh-Des Moines brings years of ex- 
perience to the design and fabrication of storage units exactly 
meeting your requirements. Particularly valuable is PDM’s weld- 
ing know-how with aluminum, stainless and 
alloys for extreme low temperature duty. In 
addition, several completely equipped fabricat- 
ing plants coast-to-coast assure prompt service 
wherever your job locations may be. Write us! 


PITTSBURGH-DES MOINES STEEL COMPANY 


Plants at PITTSBURGH, WARREN, BRISTOL, PA. e BALTIMORE e BIRMINGHAM « DES MOINES 
PROVO, UTAH e CASPER, WYO. e SANTA CLARA, FRESNO, STOCKTON, CALIF. 


_STEEL company _ | 


SALES OFFICES 
P. 0. Box 660 


2012 


NEW K(17).............200 East 42nd Street 

BALTIMORE, (26) P.O. Box 3459, Curtis Bay Station NEWARK C 744 Broad Street 

BIRMINGHAM (8). ..P. 0. Box 8641, Ensley Station CHICAGO (3)....... 679 First National Bank Bldg. 

DES MOINES (8)............... 1015 Tuttle Street © ATLANTA 7, See 361 East Paces Ferry Rd., N. E. 

Box 310 DALLAS (I).......... Suite 1703, Southland Center 

SANTA CLARA, CALIF.. 0. Box 329 +=DENVER .323 Railway Exchange Bldg. 


One of 25 LOX Storage Tanks— Cutaway of 45 ft 10 in. PDM 
9% Nickel Inner Shell Insulated Double-Shell Sphere 
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a good move 
... for ASCE 


On September fifth 1961, a milestone in the © inl 

march of events was realized when The Ameri- NERS | 
can Society of Civil Engineers and eighteen \pe-sumeg 
other leading engineering societies, agencies 
and organizations were consolidated under a 
single roof . . . the United Engineering Center. 
Inevitably, the Center will be one of the 
world’s most important points of contact for 
those interested in engineers and engineering. 
As Herbert Hoover, Honorary Member of the 
ASCE, put it at the ground-breaking ceremony: 


&e 


OF | 


“Within the (engineering) societies is constant 
exchange of discovery, improvements and ex- 
perience . .. findings printed for all the world 
to see. The engineer starts with these stimu- 
lants to imagination . .. makes a plan on paper. 
Then he moves to its realization in cement, in 
metal, in stone and in energy. Thus he brings 
jobs and better homes. This is high privilege. 


. this great center is to facilitate these 
goals. It will play a great part in American life 
. serve all mankind.” 
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United Engineering Center 
345 East 47th Street 

New York 17, New York 
Plaza 2-6800 
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Incor saves you time a 


Lynchburg Works, Delta Star Electric Division. H.K. Porter Company, Inc., Lynchburg, Va. Owner: Lynchburg Area Devel- 
opment Corp.; Engineers: Hunting, Larsen & Dunnel, Pittsburgh; Associate Engineer: Garland M. Gay, Lynchburg; 
Engineers, Prestressed Structure: Hansen & Craig, Richmond; General Contractor: English Construction Co., Inc., 
Altavista, Va., Precast, Prestressed Units: Virginia Prestressed Concrete Co., Inc., Roanoke; Ready Mixed Concrete: 
Lynchburg Ready Mixed Concrete Co., Inc., Lynchburg; Concrete Blocks: Virginia Dunbrik Co., Inc., Lynchburg. 
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Places 20,000 sq ft 
of roof deck a day 
using prestressed 
concrete double -T’s 


Rapid construction, fire resistance, and 
spaciousness were the key factors in 
the choice of precast, prestressed con- 
crete design for the new 250,000-sq ft 
Lynchburg Works of Delta Star Electric 
Division, H. K. Porter Company, Inc. 
Use of prefabricated concrete girders, 
beams, roof and floor units, and 
canopies helped meet a construction 
schedule of only eight months. On some 
days as much as 20,000 sq ft of double-T 
roof deck was erected. 


Incor 24-hour cement was used by the 
precaster to meet his 125-day contract 
schedule with minimum form cost. 
Speed and savings are familiar words 
wherever Incor has a say. On your 
next job, team your men and machines 
with Incor, and watch time turn into 
money—fast. 

AMERICA’S FIRST HIGH EARLY STRENGTH CEMENT 


LONE STAR CEMENT CORPORATION, NEW YORK 17, N.Y. 
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A place for the 
civil engineer — 


in evaluation and management 
of water resources projects 


The engineering profession has not 
taken sufficient interest in the eco- 
nomic appraisal and management of 
water resources developments. Inter- 
est has not been lacking in design and 
construction, where the services of the 
engineer are essential and there is no 
substitute. By training, and by his 
very nature, the engineer is inclined 
strongly toward physical accomplish- 
ment based on the application of his 
scientific knowledge. The engineering 
schools start their students firmly in 
this direction, and the publicity given 
to engineering and the works of engi- 
neers tends to foster this emphasis. 

Our own publications and meetings 
usually devote only modest time and 
effort to the economic and social rela- 
tionships that are so basic to the con- 
ception and initiation of much of our 
work. It is essential that our scientific 
findings and advances in construction 
techniques should be fully reported, 
but there is room for a better balance. 
Certainly, the best design and con- 
struction solutions are meaningless 
unless the planning has been fully 
adequate. 


Why this lack of interest? 


There are some fundamental rea- 
sons for less than the fullest interest on 
the part of the profession in matters 
of project evaluation and manage- 
ment. One is that in general the engi- 
neer builds and moves on. This state- 
ment is an oversimplification, but it 
contains some truth. It is uncommon 
for the engineer responsible for the 
design and construction of a structure 
or project to stay on to manage his 
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REED A. ELLIOT, F. ASCE, Chief Water Control Planning Engineer 


Tennessee Valley Authority, Knoxville, Tenn. 


work so as to obtain the fullest use of 
it and to deal with the management 
problems that arise. 

Another weakness in the attitude of 
the profession as a whole may stem 
from the fact that much of the de- 
velopment work in water resources is 
done by federal and state agencies so 
that the responsibility is not lodged 
with the engineering profession as 
such. These possibilities are suggested 
as an explanation, but not as a jus- 
tification, of our attitude. 


Leadership urgently needed 


Of course ASCE has not ignored 
appraisal and management problems 
or the need for engineers to take a 
substantial part in the direction of 
matters of policy. Civil ENGINEER- 
ING has given space to articles along 
these lines, but the effort has been 
spotty and seldom tied in closely to an 
immediate, specific problem. An ex- 
ception occurred several years ago 
when the Society gave a prominent 
place in the convention at St. Louis to 
a report on the findings of the Hoover 
Commission regarding water resources 
development. This effort was timely 
and specific and could have resulted in 
a real contribution by ASCE. Un- 
fortunately, however, it was done in 
such a way that it failed to produce an 
effective reaction from the profession, 
or to have any noticeable impact in 
the field of water resources develop- 
ment. 

The need for the engineering pro- 
fession to assume fully its respon- 
sibilities in this phase of engineering is 
becoming more urgent for a number 
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of reasons. Two appear most obvious. 
One is that the full use of our water 
resources is becoming more complex 
and will continue to do so at a rapid 
pace. This is fundamental because the 
demands continue to grow while 
the available undeveloped resources 
shrink. Only a relatively few years ago, 
alternative solutions to water supply 
needs were readily available in many 
areas. The sequence of development 
was then of greatest importance. Now 
the multipurpose approach has come 
to be accepted but this is a tool, not 
an end, and the multiple demands are 
growing and shifting in importance 
with time. We are obviously faced 
with a situation that demands the 
fullest application of engineering tal- 
ents in the conception of works as 
well as in their design and construc- 
tion. 


A vacuum will be filled by others 


A second reason is simply that if 
our profession fails to accept the 
growing demands for its services, the 
vacuum will be filled by those who are 
less qualified. This is not to say that 
the job to be done is for engineers 
only. The contrary is true. The future 
solution of the demands on our water 
resources will require not only multi- 
purpose development but also the skills 
and knowledge of many professions— 
an increasing number. But the engi- 
neering profession must not shrink 
from accepting its primary respon- 
sibility in the conception, planning, 
promotion, and management of works 
that are essentially of an engineering 
nature. The tendency to consider the 
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engineer's activity as limited to design 


and construction must be overcome— 


not by protest but by performance. 
A start in the classroom 


It seems clear that the engineering 
profession should make an organized 
effort to strengthen its performance. 
This effort could start in the engi- 
neering schools with greater emphasis 
on the significance of sound planning 
as an engineering job and on the basic 
principles essential to full project 
evaluation. In this connection, it was 
encouraging to learn recently that 
two of the prominent engineering 
schools in the Southeast will soon offer 
courses in resources development, 
emphasizing economic, legal, and so- 
cial factors. The engineering societies, 
and ASCE in particular, should have a 
large part in fostering a joint effort by 
engineers. Publications and meetings 
can furnish the means to an under- 
standing if the spotlight is held steadily 
enough on the problem. 


Research on the whole problem 


There is an opportunity for research 
on the whole problem of economic ap- 
praisal of resources development. 
Some federal agencies are doing 
work along this line, and a number of 
universities have programs aimed in 
this direction. I am not aware, how- 
ever, of any major effort being under- 
taken by the engineering professions. 

Within its membership ASCE has 
access to the wide variety of experi- 
ence, knowledge, and ability neces- 
sary to conduct research in this field 
and might be able to organize to make 
effective contributions. However, it is 
not immediately evident that an engi- 
neering society such as ours can do 
the job through the usual channels. 
Committees are unwieldy devices at 
best, and a “representative commit- 
tee” is apt to be even more so. Perhaps 
someone can devise a method for 
bringing the talents of ASCE to bear 
on this matter in a fully objective and 
creative manner. Profitable oppor- 
tunities for study must be developed. 

If progress through organized 
routes is not possible, we can only 
hope that those individuals most capa- 
ble of fresh thinking will put their 
ideas in print for the stimulation of 
others. ASCE can provide a sounding 
board and perhaps serve as a catalyst. 
Somehow, the branches of our So- 
ciety, individually and collectively, 
must take the lead. 


(This article formed part of an address 
by Mr. Elliot at the ASCE Phoenix Con- 
vention, before the Water Resources Joint 
Session on “Multiple-Use Projects” of the 
Hydraulics, Power, and Waterways and 
Harbors Divisions.) 


Hiding sewage 
treatment plant 
in a park 


GEORGE D. SIMPSON, M. ASCE, Associate 
Havens and Emerson, Consulting Engineers, Cleveland, Ohio 


Hiding a sewage treatment plant in a 
beautifully landscaped park can pose 
problems as challenging as the prin- 
cipal design requirements. The 18-mgd 
treatment facility recently completed 
in the City of Euclid, Ohio, is a good 
example. Connected with the design 
of these facilities were several unusual 
problems of an esthetic as well as a 
technical nature, which proved to be as 
interesting as the main consideration 
of providing safe and economical 
treatment of the sewage. 

The City of Euclid is a suburb of 
Cleveland, with a present population 
of 63,000. It has owned and operated 
a sewage treatment plant, rated at 
3.75 mgd, for over 30 years, built in 
what has since become Euclid Park. 
The treatment components consisted 
of screening, grit removal and primary 
sedimentation in an Imhoff-type tank, 
the chlorinated effluent and digested 
sludge being discharged to Lake Erie 
through a submerged outfall extending 
1,500 ft from shore. 

A tremendous population growth, 
coupled with 30 years of advances in 
treatment techniques, made this plant 
hopelessly overloaded and outdated. In 
1955, recognizing the urgent need for 
replacement, the Euclid City Adminis- 
tration engaged the consulting engi- 
neering firm of Havens and Emerson 
to prepare plans for the construction 
of a modern sewage-treatment facility 
with an average capacity of 18.0 mgd. 
The modernized works, recently placed 
in operation, are designed to serve a 
connected population of 100,000 per- 
sons, including Euclid and the neigh- 
boring cities of Willowick and Wick- 
liffe and limited areas of Richmond 
Heights and Highland Heights. 

Treatment provided by the enlarged 
plant consists of screening, grit re- 
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moval, comminution, chemical coagu- 
lation, flocculation, settling and chlori- 
nation. Sludge is digested in externally 
heated digesters, and dewatered on 
vacuum filters before incineration or 
drying. The treated effluent is dis- 
charged to Lake Erie through the sub- 
merged outfall, which has been length- 
ened and supplemented by the addi- 
tion of a new outfall of 60-in. pipe. 
These are the basic features of the 
new plant, but they do not indicate the 
unusual aspects of the project, which 
had an important influence on the de- 


sign. 
Park developed around original plant 


The first of these side issues con- 
cerned the site. The site of the original 
plant was between the city’s main 
thoroughfare, Lake Shore Boulevard, 
and Lake Erie. All of Euclid’s sanitary 
sewers were designed to flow to this 
site, which seemed ample in area and 
sufficiently isolated when the original 
plant was built there in 1927. Indeed, 
the treatment facilities occupied only a 
small part of the property, and for- 
ward-looking city officials were happy 
to have the remainder of the site for 
development as a park. Over the 
years, the park has been beautifully 
landscaped, with a fine layout of flower 
gardens, trees and shrubbery, and a 
modern community pavilion. This rec- 
reational area has attracted thousands 
of visitors each month. 

Into this park setting, it was neces- 
sary to introduce structures that would 
enlarge the sewage treatment works 
sixfold. At first glance it appeared 
that such an expansion would inevit- 
ably destroy the recreational value of 
the park. However abandonment of 
the site for park purposes could not be 
tolerated since no other site suitable 
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for a park was available within the 
city. Nor could the treatment plant be 
located elsewhere since there was no 
suitable alternate site and the expense 
of sewer relocation or sewage pump- 
ing would be prohibitive. 


Sludge pumped to another site 


To resolve this problem it was de- 
cided, after extensive studies, to con- 
struct at the park site only those parts 
of the plant handling liquid sewage. 
All solids digestion, dewatering, incin- 
eration and ash disposal facilities 
would be constructed at a remote site. 
Sludge removed in the treatment plant 
in the park is pumped through an 8-in. 
cast-iron force main to a separate 
sluge-disposal works three miles 
away, near the municipal refuse incin- 
erator. 

This plan solved the dilemma of 
space limitations, but posed other 
problems. Obviously with the public 
visiting the park in large numbers, es- 
thetics was an important considera- 
tion. It was essential that sewage, and 
the removed solids, be kept entirely 
out of the view of the public, and that 
odor control be of a high order of effi- 
ciency. These requirements were dou- 


At left, settling tanks are seen under construction near Euclid’s Community Center in the city park. At right is the finished parking 
lot built over the tanks. Note proximity of high-class residential area at upper left. 


bly important because the treatment 
plant adjoins completely developed 
residential property on three sides; 
actually, there are homes only 80 ft 
from the settling tanks. 

Keeping the sewage out of sight was 
accomplished by building all treatment 
devices under cover or underground. 
Facilities for screening, grit removal, 
and chemical dosing are enclosed in 
the basement of an attractive admin- 
istration building, with the ground 
floor devoted to office space, labora- 
tory, and chemical and chlorine stor- 
age and feed equipment. The floccula- 
tion tanks were constructed by re- 
modeling the original Imhoff-type set- 
tling tanks, and the original building 
which enclosed these tanks was com- 
pletely renovated and modernized. 


Parking area over settling tanks 


Isolating the large primary settling 
tanks posed the biggest problem. These * 
tanks are about 160 ft by 135 ft in 
plan—a rather formidable structure 
to hide. It was first proposed simply 
to cover the entire tank area with a 
concrete slab and fill over the slab 
with earth to provide a lawn and 
planting area. Then a plan was worked 


Admin. and pre-treatment bidg. 
(offices, lab., chlorine and chemical storage) 


Exhaust stack 


One of two two-stage raw-sludge pumps, 
with hydraulic variable-speed transmis- 
sions, which pump raw sludge from the 
park site to the disposal plant three 
miles away. 


Raw sludge force main 
to sludge disposal plant 


Roof parkin, area 


=] 


Flocculation bidg. 


Settling tank and pump bidg. a 


i 

Meter Bar 

sewers vault screen 

Junction and storm Prechiorination Detritus 
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FIG. 1. Flow diagram for sewage treatment plant that keeps sight and smell of sewage out of Euclid’s City Park. 
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dosing facilities. 


Four sludge heaters are provided, hav- 
ing a total capacity of 2,500,000 Btu per 
hour. Normally fired by sludge gas, they 
shift automatically to burning oil if gas 
supply is insufficient. 


fil Garage 
incinerator 
building 


\ ash loading | 


The Flocculation Building with ventilating stack. The cars are 
on the settling-tank roof. In background is the Administration 
Building, which also houses screening. chemical storage and 


Pipe tunnel and Parking : 
walk | 


The sludge disposal plant is located three miles from the treat- 
ment works. The digesters and sludge heating and gas build- 
ing are in the foreground, the sludge filter and incinerator 


building in the background. 


out to raise the concrete roof slab of 
the settling tanks to an appropriate 
level, and to use the roof for a public 
parking lot. 

This expedient entailed the cost of 
extending the tank walls and columns, 
and providing a slab especially de- 
signed to carry automotive loadings. 
It had the great advantage, however, 
of creating needed parking space with- 
out the loss of recreational space. 


Odor control 


The problem of odor control was at- 
tacked primarily by adding an exten- 
sive forced ventilation system. The 
original plant had included a gravity 
ventilating stack with an outlet about 
75 ft above grade. This stack, which 
was destroyed by lightning during the 
construction period, was replaced by a 
new 80-ft chimney, which served as 
an exhaust outlet for the ventilating 
fans of the flocculation building and 
the settling tanks. This ventilating sys- 
tem has a maximum capacity of 40,- 
000 cfm and may be operated at half 
speed when its maximum capacity is 
not required. 

Under normal conditions, discharge 
of exhaust air at stack height effec- 
tively disperses any odors. In rare in- 


Sludge heating and 
gas building 


FIG. 2. Plan of 
the sludge disposal 
plant, built near the 


city’s incinerator, 

three miles from Eu- 

% clid’s City Park 

‘Ss where the sludge is 
treated. 
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stances, however, an atmospheric in- 
version layer can bring exhaust air to 
ground level before complete dispersal 
of the odors. To handle this eventual- 
ity, a spray chlorination system was 
installed in the stack. Exhaust air 
passes thrugh a baffled part of the 
stack in which chlorine solution is 
sprayed into the air stream. 

The smaller administration building 
is force ventilated to roof exhausts. 
Odor control in the form of facilities 
for prechlorination of the influent sew- 
age is also provided to help prevent 
odors at the source. 

With the main problems of “sight 
and smell” disposed of, there remained 
the question of attractive architectural 
treatment of plant structures and ade- 
quate landscaping. The old Imhoff 
tank building was modernized by re- 
moval of a roof monitor and lowering 
of a high parapet wall, as well as re- 
placement of all windows and doors 
and a thorough job of masonry tuck- 
pointing. New roadways and walks 
were provided, and the City Park De- 
partment has carried out a landscaping 
plan to restore the park to its original 
beauty. 

In this brief article it has been pos- 
sible to indicate only a few of the un- 
usual features affecting the planning 
and design of this project. It may serve 
to illustrate, however, how non-techni- 
cal considerations sometimes pose to 
engineers their most challenging prob- 
lems. 

The project was under the direction 
of Euclid’s mayor, Kenneth J. Sims, 
and the Administrative Director, Mi- 
chael A. Spino. The City Engineer is 
Leroy G. Williams, and Robert Henn 
is Superintendent of Sewage Treat- 
ment. The plans and specifications 
were prepared by Havens and Emer- 
son, consulting engineers of Cleveland, 
under the supervision of Frank S. Pa- 
locsay, F. ASCE, partner. 
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Colorado's use of the slipform paver on Interstate projects has 
demonstrated that this method can produce smooth-riding con- 
crete at substantial savings in construction cost. 


A Koehring tri-batch mixer and Rex slipform paver were teamed 
up by the Gardner Construction Co., of Littleton, Colo., for a 15- 
mile Interstate job north of Denver. 


End-result specification for 
concrete paving Colorado 


T. B. McPHERSON, M. ASCE, Statewide Paving Engineer, Portland Cement Association, Denver, Colo. 


Since the introduction of the slip- 
form paver in the summer of 1955, 
this type of equipment has been used 
to place a total of 258 miles of pave- 
ment 24 ft wide in Colorado. In this 
period the state has contracted for a 
total of 292 miles of such pavement, 
leaving the choice of placement meth- 
od to the contractor. Of this total, 
more than 88 percent was done with 
the slipform paver, showing that the 
economies realized through its use are 
forcing a change in concrete paving 
methods. 

Mark U. Watrous, veteran chief 
engineer for the Colorado Depart- 
ment of Highways, sums up the road- 
building philosophy of the state in a 
few words: “In Colorado, we have an 
earnest policy against specifying 
methods and equipment to be used. 
We believe in asking for an end re- 
sult and leaving the accomplishment 
to the ingenuity of the contractor.” 

This policy has produced some of 
the best road construction in the na- 
tion for Colorado motorists. A good 
example, and one pointed to with 
pride by the department of highways, 
is the result secured from pioneering 
work with the slipform paver. 

While the slipform paver was used 
in Illinois and Iowa before it was 
used in Colorado, the two former 
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states used it only for placing the 
base course for a bituminous surface 
and on secondary roads. Colorado is 
the first state to venture its use for a 
finished concrete surface on a primary 
highway and an Interstate project. 

The first use in Colorado of the slip- 
form paver was on a short project 
south of Greeley on U.S. 85 in 1955. 
Speaking of this project, W. J. Walsh, 
Staff Construction Engineer, said: 
“With completion of this project, we 
felt that reasonably satisfactory re- 
sults had been obtained, and although 
there were a number of things to be 
desired during the construction phase, 
on account of inexperience in the use 
of this machine, we were encouraged 
to permit further use of this method 
of construction on contracts let during 
1956 and 1957. We now believe we are 
getting results equal to or better than 
those obtained with conventional 
methods.” 

Mr. Walsh emphasizes “results.” He 
notes that slipformed riding surfaces 
compare favorably with those ob- 
tained by conventional forms. Uni- 
form vibration and tamping over the 
entire pavement width, and uniform 
compaction by compression of the ma- 
chine’s extrusion plate have resulted 
in a higher quality of concrete, the 
state believes. Mr. Walsh notes that 
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concrete pavement placed in Colorado 
to date by the slipform method has no 
low spots or bleeding. There is no ap- 
parent settlement, an indication that 
concrete of high density is being ob- 
tained. Shrinkage appears to be uni- 
form throughout each of the Colorado 
projects. 


Evils of narrow specifications 


The state highway department be- 
lieves that specifications which bind 
the contractor too closely by stipulat- 
ing exact methods of work and types 
of equipment could have a stagnating 
effect on progress in the roadbuilding 
industry. Equipment manufacturers 
like this approach as the time and 
money they put into improved ma- 
chinery is not so likely to be wasted 
in overcoming the hurdle of stereo- 
typed specifications. And of course the 
specification writer does not have to 
change specifications to keep abreast 
of each new development in methods 
or equipment. 

It is significant that while other con- 
struction costs have been going up, 
the costs of concrete pavement con- 
struction has substantially decreased. 
See Table I. At each new letting more 
contractors bid on doing the work by 
the slipform method of construction. 
Currently under construction is a proj- 
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High-frequency vibrators immediately ahead of the slipform 
paver were used on the Gardner job to assure the densest pos- 


sible mix for the paving machine. 


ect at the low figure of $3.13 per sq 
yd. This is considerably below the esti- 
mated cost for conventional construc- 
tion. 


New devices yield savings 


The Gardner Construction Co. of 
Littleton, whose $2,091,301 paving 
contract involving 15 miles of Inter- 
state Highway 25, north of Denver, 
was the third largest ever awarded by 
the Colorado Department of High- 
ways, has recently illustrated the wis- 
dom of Colorado's policy. Using the 
latest techniques, this firm performed 
one of the most rapid paving jobs ever 
carried out in Colorado. Before crews 
placed the concrete, they scarified the 
subgrade and recompacted it to ob- 
tain the greatest uniformity in moisture 


and density. The recently developed 
tri-batch mixer was used to supply a 
slipform paver with enough concrete 
for more than half a mile of highway 
a day. 

The tri-batch mixer and slipform 
paver were not the only new devices 
employed by this company. An elec- 
tronic weighing machine at a central 
batch plant assured uniform propor- 
tioning of truck-delivered cement and 
aggregates. Five-batch dump trucks 
serviced the mixer. All five batches 
from one truck sometimes were in the 
mixer at one time. The first batch was 
discharged to the bucket while three 
others were in the mixing compart- 
ments, and the fifth was on its way 
in the skip. 

This mixer held 34 cu ft of mix in 


TABLE I. Concrete paving costs for slab of 8-in. uniform thickness 
From Colorado Department of Highways 


CONVENTIONAL 


Cost per 
Project Sq Yd sq yd 


Castle Rock 117,570 $3.53 


north & south 


Valley Highway $4.12 
(urban) 


Valley Highwa $4.10 
J 


6th Ave., Sheridan 
& Wadsworth 


Wiggins-Ft. Morgan 


By SLIPFORM 


122,390 $3.75 


Project Sq Yd 


Larkspur-Monument 172,340 $3.57 
Denver-Castle Rock 177,590 $3.45 


*West of Roggen, east 94,400 $3.80 
Adams City-Barr Lake 178,900 $3.23 


*Roggen, east and west 142,360 $3.85 
Hudson-Roggen 354,950 $3.25 


Lafayette Jct., north 408,290 $3.17 


|Watkins-Strasburg 341,140 $3.35 


Walsenburg-Trinidad 261,560 $3.20 


S.H. 66-S.H. 56 194,140 $3.13 


*On these projects “cement was increased to 7 sacks per cu yd although Colorado specifications 
erally call for 6 sacks per cu yd. Also, joint spacing was reduced from the standard 20 ft to 
5 ft because of the use of special local aggregate. 
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To speed up and simplify curing, a spray unit that follows the 
slip form paver has been developed by Truelock Sawing and 
Sealing, Inc. It is manufactured by Heltzel Flex-Plane Co. 


each of its three batch compartments, 
and a batch was ready every 29 sec. 
This represented a decrease in the dis- 
charge interval of about 13 sec from 
conventional dual-drum mixers. One 
man operated the machine. A high- 
frequency vibrator ahead of the paver 
provided the densest possible mix for 
the paving machine. The progressive 
techniques employed by this contrac- 
tor were reflected in his low bid on 
this job—$3.17 per sq yd. 


Contractors’ ingenuity encouraged 


The Colorado Highway Depart- 
ment has great faith in the ingenuity 
of contractors. In 1957, Western Pav- 
ing Construction Co. of Denver and 
the Roberts Construction Co. of Lin- 
coln, Nebr., submitted a combined bid 
of $1,016,154, the lowest of six, for 
concrete paving on 15.3 miles of U.S. 
Interstate 25, south of Denver. This 
work was for a two-lane, 24-ft road- 
way beside two existing lanes to pro- 
vide a four-lane facility. 

Expanding soils, however, had 
caused some distortion to sections of 
an old concrete roadway, and the Col- 
orado Department and the U. S. Bu- 
reau of Public Roads agreed on special 
provisions, calling for four test sec- 
tions to be incorporated in the project. 

One of these experimental sections 
was described in part as follows: 

“One mile of concrete pavement 
with welded wire fabric reinforce- 
ment. One half mile of this section to 
include style 6 x 12—% fabric with 
sawn joints spaced at 61.5-ft centers 
as presently specified in the plans. The 
other half mile to include welded wire 
fabric reinforcement, style 6 x 12- 
00/4 [0.3310-in. wires longitudinally, 
6 in. on centers, with 0.2253-in. wires 
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across, 12 in. on centers] with sawn 
joints spaced at 106.5-ft centers.” The 
reinforcement was to be placed 2 in. 
below the surface of the 8-in. con- 
crete slab. 

The conventional method on this 
job, of course, would have been to 
place 6 in. of concrete, put the steel in 
position, and then place another layer 
of concrete, depending on vibration to 
cause the two layers of concrete to 
bond. However, the contractors had 
bid the job on the basis of using a 
slipform paver. This complicated the 
work, since the method requires that 
all concrete be placed in one pass. 

To solve this problem the contrac- 
tors developed a “sled,” manufac- 
tured locally, to be attached to the 
front of the slipform paver to handle 
wire mesh. As the slipform was pulled 
down the highway by the mixer, the 
forward motion of the sled placed the 
mesh in the correct position. By this 
means the contractors were able to 
place an average of 1,650 ft a day of 
reinforced concrete roadway—an- 
other example of ingenuity unham- 
pered by narrow specifications. 

Currently four large concrete pav- 
ing jobs are under way in Colorado; 
these will bring the total length of 
concrete on the Interstate system to 
240 miles. 

The Herren-Strong Construction 
Co. of Platteville was the lowest of 10 
bidders on a project for the concrete 
paving of 14 miles of Interstate 25 
north and south of Aguilar. The low 
bid was $1,460,234 for 10 miles of 
24-ft highway and 4 miles of 48-ft 
width. The cost of this pavement is 
$3.20 per sq yd. 


Contraction joints at an angle 


The new highway will be the first 
in Colorado, and among the first in the 
nation, on which contraction joints 
will be sawed at an angle. The joints 
will angle 5 ft across the 24-ft width 
so that no two wheels of a vehicle will 
pass over a joint simultaneously. 

Tobin Construction Co., of Kansas 
City, working between Hudson and 
Roggen on I-805, has introduced sev- 
eral innovations. For the first time in 
Colorado, a fine-grader mounted on 
treads similar to those of a slipform 
paver is being used to prepare the sub- 
base. Ahead of this machine a con- 
ventional form grader was used to 
prepare the track. This helped speed 
up the grading operation to provide 
for the greater yardage possible with 
two pavers. 

Peter Kiewit Sons Co. has started 
operations on 6.9 miles of four-lane 
paving on IS-25 between State High- 
way 66 and State Highway 56, north 
of Denver. This job will be the sec- 
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This propane-propelled self-aligning rig was developed by Truelock Sawing and 
Sealing, Inc., and manufactured by Con-Cut for sawing longitudinal joints on Colo- 
rado highway projects. Random cracking has been negligible. 


ond in the state having joints sawed 
at an angle. Northwestern Engineer- 
ing Co. is currently paving 13 miles of 
four-lane highway on I-70, using two 
34E dual-drum pavers. 

Prime contractors are not the only 
ones using ingenuity to produce a bet- 
ter job at lower cost. On most of Col- 
orado’s slipform paving projects, 
Truelock Sawing and Sealing Inc. are 
subcontractors for the sawing, appli- 
cation of membrane for curing, and 
sealing. Using four-bladed, self-pro- 
pelled saw units for cutting transverse 
joints, and self-aligning, single-blade 
units in pairs to cut longitudinal joints, 
this company has produced many 
miles of pavement sawing with very 
few random cracks. On one project, 
for instance, there were only three 
random cracks in 14 miles of four- 


lane pavement. Good equipment and 
careful supervision are responsible for 
this success. 

To speed up and simplify the curing 
operation, Truelock improvised a full- 
width curing applicator mounted on 
rubber tires to travel in the slipform 
track. This new device is now being 
produced by Heltzel Flex-Plane Co. 

All these projects are examples of 

the advantages of Colorado’s forward- 
looking policy. As Mr. Walsh sums it 
up: 
“We have no serious complaints up 
to this time, and, if we keep our feet 
on solid ground, the policy of end re- 
sult as opposed to prescribed construc- 
tion methods should work. Up to the 
present time and to the extent that we 
have gone, we find that it is working 
very well.” 


Colorado specification permitting use of slip-form paver 


“Optional Placing, Spreading and Finishing Equipment: 


“In lieu of the construction methods employ- 
ing forms, spreading, consolidating, finishing 
and floating equipment described in preceding 
portions of this Specification, the Contractor 
may use a Slip-Form Paver. 

“Slip-Form Pavers shall be equipped with 
vibratory and tamping bar assemblies which 
are effective over the full width of the surface. 
Any time that the forward movement of the 
paver is stopped, vibratory and tamping ele- 
ments shall also be stopped. 

“Where a Slip-Form Paver is employed, the 
Contractor will be required to provide a con- 
tinuous deposit of concrete at the paver so 
that stopping and starting of the Slip-Form 
Paver will be at a minimum. The consistency 
of the concrete shall be such that its slump will 
not exceed 2 in. 

“A subgrade machine or machines will be 
required to operate in front of the Slip-Form 


September 1961 


Paver. Equipment supplied must provide tracks 
and a subgrade for the paver which will ensure 
that the finished surface will be in conformity 
with the tolerances (for formed concrete: that 
is, Ye in. in 12 ft longitudinally, and transversely 
not more than % in. from the true template 
contour). This requirement recognizes that the 
pavement surface can be no smoother than the 
track area on which the paver operates. The 
subgrade shall be finished full width and to the 
elevation of the bottom of the pavement slab 
prior to the use of the paver so that no dis- 
placement of the foundation will occur through 
operation of the equipment. 

“Where a Slip-Form Paver is employed, all 
reference in the preceding parts of this Specifi- 
cation referring to forms shall be considered to 
be non-applicable and procedures shall be 
adopted which will result in a satisfactory end 
product.” 
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Migiown Manhattan, New York, is 
the recognized hub of the greatest 
metropolis in the Western World. It 
has outgrown its street plan laid down 
150 years ago. Many city planners 
have discussed its problems and its po- 
tentialities; some have felt that it 
should be torn down and rebuilt. The 
Committee on Regional Plan of New 
York and Its Environs, in its final re- 
port, “The Building of the City,” pub- 
lished in 1931, included in its midtown 
proposals redevelopment of water- 


VEHICLES 


ENTERING MANHATTAN 
SOUTH OF STREET 


BY FACILITY 


IN 1924, 1932, 1940, 1948 AND 1956 
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New York can be 
a wonderful town 


HAROLD M. LEWIS, F. ASCE, Consulting Engineer and City Planner, New York, N.Y. 


fronts, new expressways, and a sepa- 
ration of pedestrian and vehicular 
traffic on the congested crosstown 
streets. Much has been accomplished 
toward the first two of these objec- 
tives; the third still awaits a solution. 

Today New York is very planning 
conscious. New construction is boom- 
ing in spite of the increasing conges- 
tion and the resulting high cost of do- 
ing business. Is congestion going to 
lead to stagnation? It is a good time 
to analyze how sound planning can 
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FIG. 1. The number of vehicles entering Manhattan mounts steadily. 
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help the strategic area of midtown 
Manhattan, considered here as the area 
from 14th Street to a few blocks north 
of Central Park (to include the inten- 
sive development that has spilled 
around the barrier presented by the 
park). 

First, it is desirable to consider the 
planning or lack of planning during 
the three and one-half centuries of the 
city’s existence. 


First 200 years—no planning 


For its first 200 years New York 
(called New Amsterdam from 1614 to 
1664) grew without a plan. Judge Wil- 
liam Smith in his History of New 
York from the First Discovery to the 
Year 1732 described it as then con- 
sisting “of about two thousand five 
hundred buildings. It is a mile in 
length, and not above half that in 
breadth. Such is its figure, its centre of 
business, and the situation of the 
houses, that the mean cartage from 
one part to another, does not exceed 
above one quarter of a mile, than 
which nothing can be more advan- 
tageous to a trading city.” 

By the end of this 200 years it had 
extended about two miles from the 
Battery to Houston Street; north of 
that point Manhattan Island was still in 
farms, with some scattered settlements 
along the East River and Hudson 
River waterfronts. Just before this 
time came a very important step for 
midtown Manhattan—the plan of 
1811 prepared by a Commission of 
1807. 

This plan laid out the entire area 
from Houston to 155th Streets in a 
rectangular pattern, with only the Bow- 
ery and a portion of Broadway angling 
across. The plan stuck, with relatively 
minor additions and without such 
changes as would surely have resulted 
from periodic review by an official 
planning commission, if one had ex- 
isted. Lexington and Madison Avenues 
and Central Park were added later. 
This Commission of 1807 ventured to 
look forward 100 years, stating some- 
what apologetically: 

“It may be a subject of merriment 
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that the Commissioners have provided 
space for a greater population than is 
collected at any spot on this side of 
China.” 

The 1811 plan had obvious disad- 
vantages: it did not provide enough 
public open space; diagonal thorough- 
fares were omitted; the topography 
was ignored; no adequate treatment 
of the waterfronts was provided. On 
the other hand, it did lay down a num- 
ber of 100-ft thoroughfares and a 
planned street system, taking up 35 
percent of the land area, in contrast 
with the narrow streets and disorgan- 
ized pattern of the old city. 


The third 100 years—early planning 


During the next 100 years midtown 
Manhattan assumed much of its pres- 
ent form and became the hub of the 
city and its metropolitan area. With 
the establishment of Greater New 
York in 1898, the city crossed the 
Harlem River and absorbed The 
Bronx, crossed the East River and ab- 
sorbed the old City of Brooklyn and 
the collection of towns and villages in 
present Queens, and crossed New York 
Harbor to absorb Staten Island. Cen- 
tral Park, acquired from 1856 to 
1863, had provided a much needed 
breathing space and anchored mid- 
town, keeping it from drifting further 
north and leaving blighted areas be- 
hind. 

Still there was no real citywide 
planning, except such as was done by 
the Central Park Commission under 
powers given it in 1869, and trans- 
ferred to the Department of Public 
Parks in 1871 with some additional 
jurisdiction. 


Since 1914—modern planning 


At the beginning of the city’s fourth 
century of life, city planning through- 
out the country was assuming a much 
broader scope and metropolitan re- 
gional planning was becoming a rec- 
ognized procedure, largely sparked by 
the Burnham Plan of Chicago pub- 
lished in 1909. 

It was in 1914 that George Mc- 
Aneny, then President of the Board of 
Aldermen, first interested the Board of 
Estimate and Apportionment of New 
York City in a city plan, but it was not 
until 24 years later, in 1938, that the 
city had its first official City Planning 
Commission established as a perma- 
nent part of the city government un- 
der its new charter. 

During that period there came, in 
succession: the city’s pioneer Zoning 
Resolution (1916), the creation of the 
Port of New York Authority (1921), 
the Regional Plan of New York and 
Its Environs (1921-19931), and the 
comprehensive studies of Mayor La- 
Guardia’s Committee on City Planning 
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Separation of pedestrian and vehicular traffic by raising sidewalks to the second- 
story level has been suggested for many areas of New York and other cities. 


(1934-1936). Each of these steps in- 
creased the city’s capability for effec- 
tive planning. 

By 1959 the necessity for govern- 
mental participation in regional plan- 
ning, involving parts of three states, 
had been accepted. Through the initia- 
tive of the Regional Plan Association, 


the Metropolitan Regional Council, 
made up of official representatives un- 
der the chairmanship of the Mayor of 
New York City, was recognized as a 
permanent, top-level agency to con- 
sider all regional problems in the New 
York-New Jersey-Connecticut Metro- 
politan Region. 


Parked trucks block West 37th Street, between Seventh and Eighth Avenues, in 
Manhattan’s garment district. Similar conditions prevail on 39th Street, where ASCE 
Headquarters was located until this month. Photo courtesy Edwards and Kelcey. 
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midtown Manhattan, as well as in 
other parts of the city, and through 
the new zoning map will assure an im- 
proved pattern of land use. Sound ad- 
ministration and a determination to 
hold the line against unjustified amend- 
ments are essential parts of future pol- 
icy. 

Most of the credit for getting the 
necessary public and private support 
for the new Resolution rightfully goes 
to James Felt, Chairman of the City 
Planning Commission. Typical of sup- 
port in the public press are the follow- 
ing editorial comments: 

“And let’s have no nonsense about 
delaying to study some more. The 
time for action is now.” (New York 
Times, September 12, 1960) 

“No subject in our municipal his- 
tory, not even a new city charter, has 
undergone more extensive examina- 
tion and debate . . . Let’s get on with 
adopting the new law that will acceler- 
ate New York’s progress.” (New York 
Herald Tribune, October 17, 1960) 

Improved street pattern. Any 
change in the street pattern of mid- 
town Manhattan will be difficult and 
costly because of the existing inten- 
sive development. Therefore the old 
plan of 1811 will continue its firm grip 
on this area. The two waterfront ex- 
pressways—one completed along the 
Hudson River in 1948 and the other 
along the East River in 1954—have 
been lifesavers for north-south move- 
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FIG. 2. The number of persons entering Manhattan has passed its peak, but em 


ment. There has been no equivalent 
facility for crosstown movement. The 
one major midtown addition of this 
type that now seems possible is a 
crosstown expressway in the vicinity 


transit remains the principal means of travel. 


The urgent need of doing some- 
thing about southern Manhattan, and 
particularly of providing adequate 
vehicular and passenger circulation to 
relieve the present intolerable conges- 
tion is shown in Figs. 1 and 2. The 
growth in the number of vehicles en- 
tering Manhattan south of 61st Street 
on a typical business day from 1924 
to 1956 is shown graphically and 
statistically in Fig. 1. An analysis by 
8-year periods of the movement from 
the various sectors of a circle drawn 
around the area, and notations of the 
improvements in highway facilities af- 
fecting the trends, are indicated. Dur- 
ing these 24 years the number of vehi- 
cles multiplied 2.6 times. 

A similar analysis of the number of 
persons entering the same area over 
the same period is given in Fig. 2. 
Here a more varied trend is shown, 
with the railroads losing passengers to 
motor vehicles. The year 1948 showed 
the peak travel of 3,765,000 persons 


entering daily. Since then increased 
decentralization has resulted in a de- 
cline, but the 1956 count of 3,316,000 
persons is still a staggering figure and 
1.4 times that in 1924. 


How can planning help? 


The value of both city and regional 
planning is now widely accepted in the 
region. Looking particularly at south- 
ern Manhattan, six procedures appear 
to the writer to offer great promise. 

Revised zoning. On December 15, 
1961, a revised Zoning Resolution will 
go into effect—the first major revision 
ef New York’s original zoning of 
1916. It was unanimously adopted by 
the Board of Estimate on December 
15, 1960, after efforts extending over 
twelve years. A year of grace was al- 
lowed during which building plans 
might be filed under either the old or 
the new regulations. 

The new zoning will provide a much 
greater control over building bulk in 
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of 34th Street, originally proposed as 
a tunnel under 38th street to connect 
the Lincoln and Queens Midtown Tun- 
nels. The latest proposal is an elevated 
expressway in the vicinity of 30th 
Street also to connect, but less directly, 
with the same two river tunnels. 

In several cities proposals are being 
made as parts of local redevelopment 
projects for some separation of auto- 
mobile and pedestrian traffic by rais- 
ing the pedestrian traffic to the first- 
story level, with crossings above street 
level. Such a treatment, with second- 
story pedestrian arcades, was sug- 
gested many years ago for parts of 
midtown Manhattan by an architect’s 
committee of the New York Regional 
Plan under the chairmanship of Har- 
vey Wiley Corbett. This proposal was 
described in the final volume of the 
Regional Plan of New York and Its 
Environs (The Building of the City, 
1931, pages 308-309) as follows: 

“We see a city with sidewalks, ar- 
caded within the building lines, and 
one story above the present street 
grade. We see bridges at all corners, 
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the width of the arcades and with 
solid railings. We see the smaller parks 
of the city (of which we trust there 
will be many more than at present) 
raised to this same sidewalk-arcade 
level (public parking space for autos 
being provided underneath) and the 
whole aspect becomes that of a very 
modernized Venice, a city of arcades, 
plazas and bridges, with canals for 
streets, only the canal will not be filled 
with water but with freely flowing mo- 
tor traffic, the sun glittering on the 
black tops of the cars and the build- 
ings reflecting in this waving flood of 
rapidly rolling vehicles.” 

Control of moving and parked cars. 
At times some midtown streets resem- 
ble long, narrow parking lots—not 
modern lots with aisles permitting any 
car to be moved out freely, but those 
where the operators fill up both berths 
and aisles and have to shift a half dozen 
cars in order to get out one. There 
are police regulations to control both 
moving and parked vehicles but long 
lack of enforcement has now made it 
almost impossible. An occasional fine 
is preferred to the inconvenience of 
obeying the law. Special-privilege 
parking by drivers of public vehicles, 
doctors, “emergency” repair men, and 
others is being abused. 


Crosstown “express” streets 


A suggested method to improve 
this situation is to designate several 
pairs of one-way “express” crosstown 
streets in the midtown area, with road- 
ways widened to 40 ft where possible 
(otherwise to 36 ft), on which there 
would be no daytime parking and, dur- 
ing rush hours, no truck loading and 
unloading and no taxi stands. The Re- 
gional Plan Association suggested, in 
a 1940 report, that such routes should 
run from Third to Ninth Avenues. 
With the present system of one-way 
avenues, they should probably extend 
from Second to Tenth Avenues in or- 
der to be effective. 

Offstreet parking. More offstreet 
parking facilities are needed. There 
are two main approaches to this prob- 
lem: (1) strengthening the require- 
ments for compulsory on-site parking 
for new construction through zoning; 
and (2) construction of municipal 
parking garages on the fringes of re- 
tail and office centers, catering pri- 
marily to short-time parkers. The first 
of these will be accomplished by the 
new Zoning Resolution already re- 
ferred to. This will require parking 
spaces in residence districts varying 
from 40 to 100 percent of the number 
of dwelling units, according to the 
type of district. 

The second #prroach has had a 
difficult road and is now a matter of 
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some controversy. The Regional Plan 
study of 1940 proposed 24 parking 
garages of not over 400-car capacity 
in Manhattan (midtown and down- 
town) and downtown Brooklyn; the 
Borough President of Manhattan in 
1945 recommended six 400-car and 
two 1,000-car garages in the mid- 
town area. In 1957 the Planning Com- 
mission approved a small public park- 
ing garage which was built at 53rd 
Street and Eighth Avenue. In 1960 
the Department of Traffic released a 
Midtown Manhattan Parking Study, 
prepared by Charles E. DeLeuw, con- 
sclting engineer, which recommended 
16 additional garages to provide over 
10,000 parking spaces in the midtown 
area. 

The Department of Traffic recently 
applied to the City Planning Commis- 
ion for approval of four of these ga- 
rages. After public hearings the Com- 
mission on March 15, 1961, denied 
all four applications on the grounds 
that they would contribute substan- 
tially to the congestion of the streets 
to which they would have access, that 
they would not be the best land use 
for such property (which is in great 
demand for offices and commercial 
uses), that it is inadvisable to attract 
more motor vehicles into the area, and 
that improved mass transit is the only 
real solution for bringing people into 
midtown. It was stated that the Com- 
mission might approve garages “of 
appropriate size in suitable locations 
where they will not contribute to ex- 
cessive congestion.” 

While the writer agrees that office 
workers and other employees should 
not be encouraged to bring their cars 
into midtown Manhattan for all-day 
parking, he believes there is a legiti- 
mate need for short-time parking in 
the midtown area by those whose busi- 
ness can best be transacted by private 
automobile and that such people 
should be able to find offstreet parking 
within convenient reach of their des- 
tinations. It appears that this can only 
be done by a system of public parking 
garages. 

Offstreet loading and unloading. The 
practice of using the curbs of the pub- 
lic streets as loading docks for boxcar- 
type trucks and tractor-trailers, and 
the sidewalks as loading platforms, has 
become so serious in the garment and 
wholesale sections of midtown Man- 
hattan that some other solution must 
be found. It is common practice for 
trucks to park for hours waiting for an 
opportunity to pick up their loads. 
Traffic is literally brought to a stand- 
still (see photo on page 41). 

In 1940 requirements were added 
to the Zoning Resolution for loading 
berths for new construction, enlarge- 


ments, and conversions. This has 
proved very beneficial in the many 
new Office buildings but has had no ef- 
fect on such areas as the garment dis- 
trict, which is using buildings erected 
before 1940. 

The Regional Plan Association, in 
its 1940 report, suggested some retro- 
active features for these requirements 
after a reasonable period of time, but 
even in the new Zoning Resolution 
loading facilities accessory to existing 
buildings are made permissive only. 
The answer therefore appears to be 
some form of joint facility to serve 
groups of buildings, an entire block, 
or even two or more blocks, through 
some other action program. 


Truck berths for leading 


The latest suggestion is embodied in 
a report prepared by Edwards and 
Kelcey, Engineers and Consultants 
for the New York City Department of 
Traffic (“A Study of Trucking Prob- 
lems in the Garment District,” Feb- 
ruary 1961). They studied sites on two 
blocks in the garment district. The 
plans developed showed provisions of 
7, 8, or 9 truck berths for vehicles 
handling piece goods at each site and 
it was estimated that loading opera- 
tions could be handled in 15 minutes. 
Movement of goods between the joint 
facility and the separate establishments 
would be via the type of hand carts 
now in common use within the area, 
and ample space for storage of full and 
empty carts is provided at each site. It 
is hoped that the now wasted standing 
time of such trucks on the city’s streets 
can be eliminated. 

Certainly all possible methods of 
providing such facilities—by private 
initiative, by public dictum, or as pub- 
lic facilities—should be thoroughly ex- 
plored. 

Suburban rapid transit. A compre- 
hensive suburban rapid-transit system 
to restore mass transit on a regional 
basis is the primary requirement to 
prevent death by strangulation from 
the ever-rising street congestion of not 
only midtown but other main centers 
of New York. Here regional, state, 
and probably federal, cooperation is 
essential. 

Many plans have been made over 
the past 40 years but all have foun- 
dered through the lack of a practical 
method of financing. The threat of the 
railroad companies to abandon their 
commuter service hangs over the area, 
but this should not be allowed to hap- 
pen. Now that the governors of the 
three states involved, the Port of New 
York Authority, the City of New 
York, and at last, the Federal Govern- 
ment, are all actively interested, there 
seems some hope of a solution. 
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A new concept for technical programs in ASCE 


WILLIAM H. WISELY, Executive Secretary ASCE 


W ren an engineering society of 
48,000 members attracts only 5 to 10 
percent of them to its national techni- 
cal meetings each year there is obvi- 
ously cause for concern. This condi- 
tion has prevailed in ASCE for some 
years. At the same time cognate civil 
engineering organizations—mostly 
“splinters” from ASCE—are holding 
larger and better technical meetings 
and producing superior publications. 
Some examples are the American Con- 
crete Institute, the American Water 
Works Association, the Water Pollu- 
tion Control Federation, the Highway 
Research Board, and the American 
Railway Engineering Association. 

Critical appraisal of this problem 
reveals quickly that there are serious 
deficiencies in the present pattern of 
the Society’s technical meeting pro- 
grams. 


PRESENT TECHNICAL MEETINGS 


The principal technical meeting 
programs of the Society traditionally 
have been presented in its Conven- 
tions, of which there are usually three 
annually. In recent years there has 
been an increasing trend to additional 
specialty conferences, sponsored and 
presented by a single Technical Divi- 
sion. There have also been occasional 
joint conferences with other national 
engineering societies, such as the Nu- 
clear Congress and the American 
Power Conference. 


Conventions 

All of the fourteen Technical Divi- 
sions of the Society are free now to 
arrange sessions in any Convention 
program. This results in a haphazard 
assembly of 35 to 55 sessions offered 
by 10 to 14 of the Divisions in con- 
current batches of as many as seven 
sessions in any morning or afternoon 
period. There is seldom any consistent 
aim or direction to the program as a 
whole; it is too often a conglomerate 
of sessions and papers that is arranged 
merely because a convention is sched- 
uled for a particular time and place. 

Some observations on present Con- 
ventions: 

1. Sessions arranged by any Divi- 
sion are rarely strong enough to draw 
a truly national audience. Except for 
officers, staff, and committee person- 
nel, whose expense is borne entirely 
or in part by ASCE, the attendance is 
mainly regional and local. 

2. The program in any Technical 
Division specialty is rarely strong 
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enough to justify granting of time and 
expenses by employers of members. 
The bulk of attendance from outside 
the Convention locality is limited to 
self-employed and supervisory per- 
sonnel. Registration by younger em- 
ployee members is practically all local. 

3. Session attendance is small, usu- 
ally ranging from 20 to 100. This dis- 
courages top-flight authors and pa- 
pers. Society publications subsequent- 
ly suffer. 

4. Program coverage of profes- 
sional topics is only nominally effec- 
tive because the audience is small 
and includes many of the same people 
at all Conventions. The impact of 
professional activities is realized effec- 
tively only when there is a national 
audience representing a cross section 
of all segments of membership. 

5. The demand for meeting rooms 
to accommodate numerous concurrent 
technical sessions greatly complicates 
Convention management and limits 
the selection of Convention headquar- 
ters. 


Technical Conferences 

Because the Conventions have not 
given adequate opportunity for ex- 
change of knowledge and experience, 
the more aggressive Technical Divi- 
sions have staged periodic or occa- 
sional conferences of their own. Such 
conferences are considered to be the 
most productive technical meetings 
of the Society at this time. 

These conferences are sponsored 
and presented by a single Technical 
Division, with the cooperation of a 
Local Section. They may offer a gen- 
eral program under the interest of the 
Division, such as the Annual Hydrau- 
lics Division Conference, or a spe- 
cialty program, such as the Electronic 
Computation Conferences that have 
been held by the Structural Division. 

As managed to date, however, 
these conferences have also been 
more regional than national in attend- 
ance. Also, a topic such as “Electronic 
Computation” is of interest to practi- 
cally all members and should be of- 
fered through all the Divisions con- 
cerned. 

In each of the years 1959 and 1960, 
there were six Technical Division con- 
ferences, drawing an aggregate regis- 
tration of 1,300 members. 


Joint Conferences with Other Societies 
ASCE has always been a willing 
participant in joint programs with 
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other engineering societies. Joint pro- 
grams in Society Conventions have 
also been arranged, as with the Ameri- 
can Concrete Institute in February 
1958, and with the International As- 
sociation of Bridges and Structural En- 
gineering in October 1958. 

The joint conferences (the Ameri- 
can Power Conference, the EJC Nu- 
clear Congress, the Engineering Man- 
agement Conference) do not, how- 
ever, attract a significant segment of 
the ASCE membership. 


PROPOSED PLAN OF MEETINGS 


No doubt there is more than one 
possible solution to the problem as 
outlined. The plan suggested here is 
believed to be flexible and adaptable 
to the development of programs with 
a definite and specific purpose. 

The components of the plan are: 

1. At least four annual basic tech- 
nical conferences centered upon major 
areas of civil engineering practice. 

2. Annual or periodic Division or 
specialty conferences on timely sub- 
jects. 

3. One Annual Meeting of broad 
civil engineering interest, to be held in 
connection with one of the basic tech- 
nical conferences. 

4. Joint technical conferences with 
other societies. 


Basic Annual Technical Conferences 
As presently visualized these would 
be: (a) the Annual ASCE Environ- 
mental Engineering Conference, (b) 
the Annual ASCE Structural Engineer- 
ing Conference, (c) the Annual ASCE 
Transportation Engineering Confer- 
ence, and (d) the Annual ASCE Water 
Resources Engineering Conference. 
Sponsorship and participation in them 
would include only those Technical 
Divisions having a direct interest in 
the scope of the conference, some- 
what as follows: 
TRANSPORTATION 
ENGINEERING 
CONFERENCE 
Highway 
Air Transport 
Waterways and 
Harbors 
City Planning 
Pipeline 
STRUCTURAL 
ENGINEERING 
CONFERENCE 


Structural 

Engineering 
Mechanics 

Soil Mechanics 
and Foundations 


ENVIRONMENTAL 
ENGINEERING 
CONFERENCE 

City Planning 
Sanitary 


WATER RESOURCES 

ENGINEERING 

CONFERENCE 

Power 

Sanitary 

Hydraulic 

Waterways and 
Harbors 

Irrigation and 
Drainage 


In this schedule of assignments 
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twelve of the fourteen Technical Divi- 
sions are included. The Surveying and 
Mapping Division and the Construc- 
tion Division, being independently 
functional, could provide papers in 
any of these programs under the con- 
ference theme. 

Whenever appropriate, luncheon 
addresses, papers, or forums dealing 
with professional subjects and activi- 
ties would be included in any technical 
conference. 

Locale of the basic conferences 
would be rotated throughout the na- 
tion. Meetings of the Board of Direc- 
tion could also be rotated among 
them as desired. 


Specialty Conferences 

There will always be a need for 
technical conferences pointed to spe- 
cific timely problems and _ subjects. 
These should be sponsored by one or 
more Technical Divisions, on the basis 
of direct interest, and they should be 
presented as major national meetings, 
supplementing the basic annual con- 
ferences. 

Some Divisions, such as Surveying 
and Mapping, Construction, and En- 
gineering Mechanics, might occasion- 
ally find it expedient to stage their 
own specialty conferences. In fact, 
any Division would be free to hold a 
technical conference for its members 
whenever there is such a need. 


Annual Meeting 

The Annual Meeting would be 
planned for all members of the Soci- 
ety, regardless of technical specialty. 
It would always be held with one of the 
major technical conferences, preferably 
alternating among them. Duration 
would be one to two days, in addition 
to the time for the concurrent technical 
conference. 

Features of the Annual Meeting 
would be: 

1. Annual Business Meeting. 

2. Annual Honors and Awards 
Convocation. 

3. Addresses by national figures 
from government, industry, and other 
professions, on topics of timely public 
concern (such as the Interstate High- 
way Program, national defense, nu- 
clear energy applications, space age 
developments, international relations 
and projects, etc.) 

4. Conditions of Practice programs, 
on professional subjects in all areas. 

5. Special addresses by Society of- 
ficers (President, President-elect). 
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sidered for formal adoption. 


@ There is much concern with various indications that civil engi- 
neering is declining in stature among other engineering disciplines, 
particularly as measured by college enrollments. At the same time, 
population growth, a burgeoning economy, increasing defense 
needs, and the onset of the Space and Nuclear Ages impose new 
and greater demands and challenges upon the civil engineer. 

It is vitally important, therefore, that every resource be fully 
utilized to develop civil engineering as a science and art. There is 
currently much discussion of current needs in education and research, 
but little thought has been given to the greatest resource of all— 
the 100,000 civil engineers who are in practice today. 

The memorandum presented on these pages outlines a plan that 
will employ to best advantage the manpower, facilities, and mech- 
anism of ASCE in meeting its responsibilities in modern technology. 

This proposal has already been endorsed in principle by the Ex- 
ecutive Committee of the Board of Direction, the Committee on Tech- 
nical Procedures, the Committee on Division Activities, the Com- 
mittee on Conditions of Practice, and the Committee on Convention 
Policy and Practice. The Executive Committee has authorized pub- 
lication of the proposal in ‘Civil Engineering” in advance of the 
Board of Direction meeting in October when the plan will be con- 
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6. Special lectures by national and 
international authorities. 

7. Workshop sessions for Commit- 
tee on Conditions of Practice and 
Committee on Technical Procedure. 

It will be noted that this type of 
program possesses extraordinary pub- 
lic relations possibilities. 


Joint Conferences with Other Societies 

Opportunity for joint programs 
with other societies should be greatly 
enhanced in the proposed basic annual 
conferences. The American Railway 
Engineering Association, the American 
Association of State Highway Officials, 
the American Road Builders Associa- 
tion, and the Highway Research Board 
would be logical participants, for ex- 
ample, in the Annual ASCE Trans- 
portation Engineering Conference. 

Increased emphasis on the Division 
and specialty conferences as national 
meetings would make these more at- 
tractive to cognate and related socie- 
ties for joint participation. 


CONCLUSIONS 


It is believed that the proposed new 
combination of technical programs 
will markedly enhance the over-all 
quality and productiveness of the 
meetings, and publications, of the So- 
ciety. Among the foremost benefits 
and advantages are the following: 

1. All meetings would have specific 
direction and purpose, offering vigor- 


ous programs with national and 
international appeal and providing 
maximum advantage in personal con- 
tacts. 

2. Better audiences would attract 
the best available authors and papers, 
with ultimate secondary benefit to all 
Society publications. 

3. Strong, four-day, concentrated 
programs would encourage subsidiza- 
tion of time and expenses of employee 
members, broadening the service to 
membership. 

4. Opportunity would be afforded 
for cross-fertilization of ideas and 
practice among those Technical Divi- 
sions having overlapping and related 
interests. 

5. There would be at least one 
meeting a year that any member of the 
Society “could not afford to miss.” 
Just one of the basic annual confer- 
ences would give a member of any of 
the participating technical divisions as 
much or more useful material as all 
three of the present conventions. 

6. By attracting more members 
from all segments of interest and age, 
the proposed technical conferences 
and Annual Meeting would afford a 
much broader audience for Conditions 
of Practice programs. 

7. The proposed Annual Meeting 
would give greater emphasis to pro- 
fessional activities, public affairs, and 
to honors and awards, with maximum 
opportunity for public relations de- 
velopment. 


45 


> 
a 
a 
i 


ROY W. CRUM, M. ASCE 


In the presentation of technical pa- 
pers, the salutation, “Mr. Chairman, 
ladies and gentlemen—” is too often 
“the opening gun in a long and bor- 
ing engagement, testing the persever- 
ance of the speaker against the endur- 
ance of his audience.” So stated the 
introduction to the following essay by 
Roy W. Crum when it was printed in 
Civic ENGINEERING for July 1946, 
(vol. p. 318). This second printing in 
Civic ENGINEERING is at the request 
of several members who would like all 
potential speakers to read and heed it. 
Roy W. Crum, the author, was a man 
of many accomplishments. A former 
ASCE Director, he was head of the 
Highway Research Board of the Na- 
tional Research Council in Washing- 
ton, D.C., at the time of his death in 
1951. 


A: last your time has come; after 
hours of waiting through the inter- 
minable and boring speeches of your 
fellow conferees the chairman is about 
to call upon you. He announces your 
paper; you rise and, accompanied by 
a scattering of perfunctory applause, 
walk briskly to the platform, only 
stumbling on the top step and getting 
your feet tangled in the wires strewn 
around the floor for the loud speaker 
apparatus. 

“Mr. Chairman, ladies, and gentle- 
men,” you say, and reach in your in- 
side coat pocket for the paper. Con- 
sternation reigns for a moment when 
you find it isn’t there, but you have 
not quite lost all of your presence of 
mind yet and remember that you put 
it in your left-hand outside coat pock- 
et. Fishing it out, you are ready to go 
ahead after first disburdening yourself 
of the few ill-chosen introductory 
words that you have been mulling 
over the past hour and a half. 

Your labored joke doesn’t get much 
of a laugh but you are too flustered to 
bother about that. Grasping your 
bulky manuscript firmly but shakily in 
both hands and carefully avoiding the 
“mike,” if there be one, you start to 
read. After reading one page you are 
somewhat appalled by the magnitude 
of the remaining task. You wonder 
momentarily if you are going to be 
able to get through in the allotted 
twenty minutes. But you haven’t time 
to worry about that now and anyway 
time alone will tell. Gluing your eyes 
to the page you proceed. About this 
time some ill-mannered person in the 
rear of the room calls “louder,” Rather 
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resentfully you raise your voice for a 
few lines, but you can’t think of that 
and keep your place at the same time 
so your voice soon fades down to your 
usual tone and thenceforward you pay 
no attention to such unwarranted dis- 
tractions. 

By this time you have recovered 
some of your self-confidence and most 
of the shakiness is gone and you are 
forging ahead full steam. But you 
don’t dare glance at the audience or it 
will return and you will lose your 
place. On and on you go without 
thought of time. By and by you be- 
come aware that the chairman is try- 
ing to convey some sort of signal to 
you, but you can’t take on his trou- 
bles too, and you keep on reading till 
you realize that you have come to 
that welcome period when you can 
show the pictures. 

Saying, “I have some lantern slides 
that I would like to show if there is 
time.” You start a search for the push 
button that will signal the operator, 
finding it, after some confusion, 
grasped firmly in your right hand. 

The first slide comes on and, turning 
your back to the audience, you rather 
confidentially tell the screen what the 
picture is about. This takes some time 
as it is a complicated table with lots of 
data. This part of the speech doesn’t 
take over a half hour as there are only 
about a dozen of the slides crammed 
with tabulated data and _ intricate 
curves. In doing this you repeat prac- 
tically everything you read before the 
picture came on. 

As the lights return you notice that 
the chairman is about to have apo- 
plexy and there is a red light shining 
on the reading desk in front of you, 
but the whole point will be lost unless 
you read your conclusions and so you 
struggle on manfully to the bitter end. 

At last there is no more to read. 
You say “I thank you” and stagger 
from the platform with the beginning 
of a mild inner glow that says to you 
“well done.” This feeling is heightened 
by the applause which is louder this 
time, indicating that the audience’s 
feeling of relief that you are through 
is slightly greater than its courtesy in 
viving you a hand when vou started. 
To tell the truth, no one has listened 
for the last 45 minutes. 

The chairman is now saving, “I am 
sorry that on account of the fact that 
we are way behind our schedule it will 
be necessary to defer the discussion of 

this interesting paper and proceed to 


the next item on the program.” 

You think, resentfully, that if the 

speakers before you hadn’t taken so 

much time there might have been 
some interesting discussion of your 
absorbing topic. But you are too over- 
whelmed with relief at having the 
thing done to cherish that feeling long 
and settle down on the end of your 
spine to enjoy the next paper in a 
rather comatose condition. 

But instead of being soothed by a 
gentle flow of monotone as you ex- 
pect, something seems to be happen- 
ing; your lethargy is being dispelled; 
the man on the platform is talking in 
such a way that you are becoming in- 
terested in spite of yourself. He is 
reading from a manuscript but from 
the way he is holding it you can tell 
it isn’t very long. And he seems to 
know what he is saying so well that he 
can look up and actually talk to the 
audience most of the time. 

It doesn’t take him very long to tell 
what the paper is about and why and 
then he jumps right over the tedious 
details of what he did, which took so 
much time in your paper, and goes on 
to tell what he found out. Soon he 
comes to a place where some illustra- 
tion is indicated. Without pausing in 
his stride he signals the operator and 
a slide comes on the screen; just a 
simple little table that anyone can 
grasp at a glance but full of signifi- 
cance. Glancing over his shoulder to 
make sure the picture is the right one, 
the speaker describes it quickly and 
goes on to the next thought in his pa- 
per. Presently he comes to the next 
slide. This time it is a diagram; just a 
single curve, but illustrating a telling 
point forcefully and without loss of 
time. 

Well, time has been getting on and 
the chairman even in this case signals 
the speaker that his time is about up. 
Strangely, this doesn’t seem to discon- 
cert him; he just goes for the last 
sheet of the manuscript, reads it 
quickly and makes a graceful exit. 
Too good to be true—for a burst of 
appreciative applause wakes you up 
and you realize that at least part of 
this remarkable performance has been 
the figment of a dream, but the man 
has done a good job and got through 
almost on time. Maybe he took the 
secretary’s letter of instructions seri- 
ously. 

Musing on this while sticking out 
the rest of the program you think, “I 
wish I could present a paper like that” 
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and later, being a person reasonably 
quick on the intake and still having 
plenty of self-confidence you say to 
yourself, says you, “By heck, I can do 
a job like that.” And so being a con- 
firmed convention hound and a man 
of experience and ideas besides hav- 
ing opportunities to write technical 
papers, you make yourself over into a 
forceful and interesting speaker by 
means of a few simple principles based 
upon your illuminating flash of in- 
sight while drowsing through a dreary 
session. 

1. You realize that most technical 
papers have to be long enough to 
cover the subject thoroughly with sup- 
porting data to satisfy the studious 
reader who will ultimately use your 
material, but you also realize that 
there is no need to present all this 
orally and that no one would get it 
even if you did. No one can get the 
good out of a technical paper by 
reading it just once. Many passages 
must be read and reread and reread 
and studied, so why should you expect 
anyone to grasp it all instantly while 
you read it to him? Better just read 
him the significant parts that he can 
assimilate as you go along. 

2. It is apparent therefore that the 
first thing to do is to prepare a con- 
densed version of the paper that can 
be read in the allotted time. Twenty 
minutes is about right, although some 
gifted persons can hold an audience 
with a dry subject for thirty. 

In this version, tell what you did and 
why you did it and then jump right 
over the dreary details of how you 
did it and tell about what you found 
out that is new and interesting. 

3. Having written the condensed 
version, read it aloud for timing. Then 
rewrite it so that the time will just be 
nicely filled. Then rehearse it—to 
your wife, or secretary, or the mirror 
until you can deliver it with some de- 
gree of animation and direct appeal to 
the audience. (It sometimes helps to 
pick out someone who looks as if he 
agrees with you and aim many of 
your remarks at him. His nods will 
spur you on, or else pick out a dumb- 
looking one and see if you can wake 
him up.) 

4. But let’s not forget the slides. If 
well done they can add greatly to the 
quick comprehension of a technical 
talk. Just remember to express only 
one idea on a slide and make it so 
simple that about all you need to do is 
name it. It is best to use the slides to 
illustrate points as you go along. If 
left to be shown all together at the 
end there is a great tendency to waste 
time repeating what has already been 
said. 
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5. Sometimes you do miscalculate 
and the chairman calls time on you be- 
fore you are quite through. Why not 
provide in advance for this contin- 
gency and if it arrives, just turn to the 
closing statement you have already 
prepared, read it and stop? 

6. After you have prepared and de- 
livered a few papers in this way you 
will probably discover for yourself 
that there is an even better way. Go 
ahead and write the short version, then 
write an outline of it, then memorize 
the outline and soak yourself in your 
subject till you don’t need a manu- 
script. Just talk and follow the outline 
in the back of your head. Of course 
it is a good idea to have a copy of 
the outline on small cards in your 
pocket in case of emergency. You are 
not likely to need it but if you do, it 
will save the day. Doing it this way it 
is also easy to go too long and bring 
the chairman’s warning down on you, 
so have that prepared closure all 
ready to grab and read if you haven’t 
had time to memorize it. 

7. This is not intended for a dis- 
course on technical writing, but one 
principle should be mentioned that is 
of particular importance in preparing 
a short paper for oral presentation. 

Write simply, using short common- 
usage words and as few of them as pos- 
sible. 

For instance, to say: “When con- 
crete is being placed during cold 
weather and the air temperatures may 
be expected to drop below 35 degrees 
Fahrenheit, a sufficient supply of straw, 
hay, grass or other suitable blanket- 
ing material shall be provided along the 
line of the work and any time when 
the air temperature is expected to 
reach the freezing point during the 
day or night, the material so provided 
shall be spread over the pavement to 
a depth to prevent freezing of the con- 
crete before it has thoroughly hard- 
ened,” may be perfectly good specifi- 
cation writing, but if you want to 
make the point in a speech why not 
say: “During freezing weather freshly 
laid concrete pavement should be pro- 
tected by a suitable insulating layer.” 

On reading this thing over, it does- 
n’t seem so difficult; I don’t think one 
needs to be an expert to follow these 
rules. I think I will try it myself some 
day. 


Editor’s Note: ASCE has a pamphlet 
on the subject, “So You’re Going to 
Present a Paper.” A postcard request 
to the Executive Secretary will bring 
you a copy. Remember our new 
address: United Engineering Center, 
345 East 47th Street, New York 17, 
N.Y. 
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EJC to Sponsor 1962 
Nuclear Congress 


Public aspects of the use of nu- 
clear energy, as well as engineering 
and operational problems within the 
nuclear industry, will be highlighted 
in the technical sessions of the 1962 
Nuclear Congress and Atomic Exposi- 
tion. Announcement of congress plans 
comes from Lombard Squires, of the 
E. I. du Pont de Nemours & Co., Inc., 
general chairman of the event, which 
will be held in the New York Coli- 
seum, June 4-6, 1962, under sponsor- 
ship of Engineers Joint Council. 

Program Committee Chairman J. C. 
Woodhouse, of the E. I. du Pont de Ne- 
mours & Co., announces that the tech- 
nical sessions are being specially 
planned to meet the needs of all engi- 
neers engaged in the nuclear field. 
They will cover the following nine ma- 
jor areas: 

Public Aspects of Nuclear Use; 
Problems of Advanced Reactors; Nu- 
clear Education for Engineers; Com- 
putational Problems in the Nuclear 
Industry; Application of Atomic Phys- 
ics for Tests of Materials; Instrumen- 
tation; Testing Methods; Radiochemi- 
cal Separation; Fuel Cycling and Nu- 
clear Safety. 

Sessions in these areas will be held 
concurrently, June 5 and 6. June 4 
will be devoted to an all-day general 
session, at which a number of papers 
will discuss “Operating Experience 
with Power Reactors.” 

The Nuclear Congress was estab- 
lished in 1955 to promote exchange of 
ideas among engineers and scientists 
and the nuclear industry. At the April 
1960 Congress it was decided to make 
the congress a biennial event. Man- 
ager for the 1962 congress is Newell 
Appleton, of the American Institute of 
Mining, Metallurgical and Petroleum 
Engineers. 

ASCE will be represented on the 
Program Committee for the 1962 
Congress by James G. Terrill, Jr., and 
J. H. Fooks. 


ASCE Membership as of 
August 10, 1961 

Associate Members .... 19,882 
Affiliate Members ...... 122 
Honorary Members .... 50 

.48,188 
(August 9, 1960 ...... 46,160) 


(More ASCE NEWS on page 82) 
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Billions for 
urban renewal 


The engineer's role in urban renewal and what 
urban renewal can do for the individual city 


JAMES W. FOLLIN, F. ASCE, Consulting Engineer, Washington, D. C.; 
Urban Renewal Consultant to De Leuw, Cather & Company, Chicago, Ill. 


I spite of the slow rate at which ur- 
ban renewal appears to progress, the 
vastness of the total program is amaz- 
ing. While only some 40 projects have 
been completed in 12 years, urban re- 
newal has been authorized in over 40 
of the 50 states, and nearly 500 com- 
munities have made some start. About 
900 projects have been approved for 
federal assistance, and half of these are 
in process of execution. 

Up to now federal financial assist- 
ance has been pledged to the amount 
of roughly $2 billion. Adding half of 
this sum for local participation, the 
total governmental expenditure is $3 
billion, which will create some $15 bil- 
lion in construction. Taxation of these 
construction operations, and on the use 
of the new structures so created, 
should pay off the $3 billion govern- 
mental investment in not too many 
years. 

Increases in property taxes may be 
phenomenal. For example, the tax 
revenue from 14 projects in 9 cities is 
expected to increase from $4.6 mil- 
lion to $22.6 million after redevelop- 
ment, or by 400 percent. An even 
more pronounced increase in indi- 
vidual projects could be cited. 

Compared with the $2 billion of fed- 
eral aid pledged in about 12 years of 
operation, the new Federal Adminis- 
tration has been granted $2 billion by 
Congress, to be committed in the next 
4 years. The door of opportunity will 
be indeed open for new communities. 


A private-enterprise program 


Fundamentally urban renewal is not 
a governmental program but a private 
enterprise program. It is true that local 
government must take certain steps to 
start a program but the actual rebuild- 
ing is done by private enterprise. Gov- 
ernment must facilitate the efforts of 
private enterprise in several ways, as 
will be discussed later. 

While urban renewal is a very sig- 
nificant program in most cities, it is at 
the same time only one of several pro- 
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grams aimed at adjusting the city to 
modern requirements, and preparing 
it for tremendous future needs. 

Studies indicate that the population 
of the United States will double in the 
four decades from 1960 to 2000. All 
this vast increase will go into urban 
communities. Thus present urban de- 
velopment will have to be duplicated 
in the next forty years. The major 
problem ahead for any urban area is 
to guide and control the new growth 
so as to avoid the mistakes of the past, 
to provide much better communica- 
tion, to assure the best use of land, 
and to expand public works, including 
water supply, sewerage, and drainage. 

The civil engineer must take the 
major responsibility in this expansion, 
working with other engineers, with 
architects and planners. This points up 
the urgency of comprehensive city and 
regional planning, in which the engi- 
neer must cooperate fully with other 
professional groups. 

Urban renewal alone cannot do this 
larger job but it can help. As time goes 
on, land for development will get more 
and more scarce. Surely blighted areas 
will not be overlooked. In the forty 
years under consideration, private en- 
terprise is bound to pick up land in 
blighted areas but usually it will do 
this parcel by parcel. 

The question is, can we afford to sit 
back and wait for this natural process 
to run its course? Can the city stand 
the loss in tax revenues resulting from 
depreciation while blighted land awaits 
redevelopment by private sponsors? 
Can human beings be allowed to re- 
main in slums and badly run-down 
areas? Can our economy afford the 
losses in property values and family 
savings due to decline in values in 
blighted areas, for want of a program 
to check blight and encourage prop- 
erty owners to repair and modernize? 
Surely the answer to all these ques- 
tions is no. 

The 1960 census reports gave up-to- 
date information on the extent of 


blight in residential properties. Of the 
total of 58.3 million housing units re- 
ported, 80 percent were in sound con- 
dition, 15 percent were deteriorating 
and in need of repairs if they were to 
continue to provide adequate shelter, 
and 5 percent were dilapidated. Thus 
one-fifth of the nation’s housing is un- 
satisfactory and in need of immediate 
attention. Other millions of units will 
slide down into the unsatisfactory class 
if conservation activities are delayed. 

In the average city, blight is con- 
centrated in a few areas, usually near 
the downtown section, but scattered 
throughout all the older areas. The 
exact pattern must be known in plan- 
ning renewal efforts, and for the larger 
cities block statistics will shortly be 
forthcoming from the Census Bureau. 
Obviously the extent of blight in struc- 
tures and in neighborhood facilities de- 
termines the type of renewal required. 

The problem of depreciation and 
obsolescence is encountered in all pri- 
vate endeavor. In industry, plant and 
facilities are constantly renewed to 
meet changing conditions. While new 
properties are built to expand capacity, 
old structures and old equipment are 
not neglected. If properties are not fre- 
quently overhauled and modernized, 
the company may lose out in price 
competition. 


Responsibilities of city government 


Urban renewal also deals with de- 
preciation and obsolescence. It is a 
program of community improvement 
in which the local government, or all 
the people, must play a dual role. In 
the first place, government must per- 
form certain functions, such as ordain- 
ing or vacating streets, providing pave- 
ment, water supply, sewerage, drain- 
age, fire protection, school facilities, 
and many other services. Second, gov- 
ernment must facilitate the reuse of 
land, usually by private enterprise, by 
assembling the plots for clearance and 
assisting in the relocation of occu- 
pants, or in the case of a rehabilita- 
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tion area, by inspecting properties for 
conformance with housing codes or 
regulations governing minimum sani- 
tary and safety facilities and extent of 
occupancy. 

The most important and contro- 
versial item in this list of responsibili- 
ties of the city government is that of 
land assembly. Since appropriation is 
required for this purpose and cities 
usually lack authority to condemn for 
other than public reuse, special state 
statutes, in over forty states, have con- 
ferred on municipal authorities the 
power to condemn for removal of 
slums and blighted conditions, and to 
resell for private development. 

Thus urban renewal is a locally con- 
ducted program with or without state 
or federal financial aid. Since it is an 
important part of the much larger 
program of urban development, it 
must be conducted in conformance 
with comprehensive city and metro- 
politan planning. Also, it must have 
the whole-hearted support of the mu- 
nicipal government. It cannot produce 
results if it is accepted only as some- 
thing which “that temporary commis- 
sion in the back room” is playing with. 
It belongs in the front office and in the 
council chamber. Also, it must be 
geared to the city’s resources, but since 
it can produce revenues in the form of 
increased tax returns, it is a paying 
investment. 


How to go about urban renewal 


These conclusions prescribe certain 
steps, in sequence. 

1. Drafting a program is the first 
step. The federal statutes state that all 
types of federal assistance are con- 
tingent on the community having a 
“workable program” for preventing as 
well as eliminating slums and blight. 
The President’s Housing Commission 
in 1953 suggested that no federal funds 
should go to a community that was not 
trying to help itself by endeavoring to 
prevent future slums. This concept of 
a workable program has now been re- 
named “Program for Community Im- 
provement.” 

The community fills out a pre- 
scribed application stating what facili- 
ties it proposes to provide in the way 
of city planning, financing, organiza- 
tion, codes and ordinances controlling 
property use, relocation of displaced 
families, and other conditions, and 
when it expects to complete these fa- 
cilities. If acceptable, this program is 
certified for a year ahead, during 
which time the various federal aids 
are available to the city. At the end of 
a year, the city requests recertification 
and states what it has accomplished 
towards the several goals. 

To date over 1,000 communities in 
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the United States have applied for 
certification of workable programs, 
entitling them to federal assistance. 
But whether a community expects to 
get federal financial assistance or not, 
it is still a good thing to go through 
the process of “taking a good look at 
itself.” 

2. A “community renewal program” 
is next prepared. While no federal fi- 
nancial assistance is extended for the 
preparation of a workable program, 
once the city has such a certification, 
it can apply for a two-thirds federal 
grant to make a community renewal 
program. This is a city-wide general 
survey to locate blight, measure its in- 
tensity, determine types of renewal 
action needed, gage the adequacy of 
community resources and organiza- 
tion to provide the required treatment, 
and last, recommend a program of re- 
newal action and the preferred order 
of action. 

Probably the most important com 
munity resource to be tested is that of 
adequate finances to pay the city’s 
share of the cost. One of the limita- 
tions that might be placed on the pro- 
gram is the ability of the city govern- 
ment to help those who will be dis- 
placed by urban renewal projects to 
relocate in satisfactory housing. 

3. A renewal organization must be 
established to handle the job. Most of 
the state statutes that authorize cities 
to carry on urban renewal and to ac- 
cept federal assistance have prescribed 
one or more ways in which the city can 
create an organization to administer 
the program. The city must provide an 
adequate budget for this organization, 
but as time goes on, part of its expense 
becomes a proper charge against the 
urban renewal projects undertaken. 
The city may also have to authorize 
other administrative organizations to 
carry on housing inspection or other 
operations. 

4. Survey and planning of actual 
projects must be started. If federal as- 
sistance is utilized, funds will be ad- 
vanced for the survey and planning of 
actual projects. These advances are 
not legal debts and are not repayable 
if the project does not proceed. If it 
does proceed, the survey and planning 
cost becomes a part of the total cost, 
and thus is eventually split—two-thirds 
federal and one-third local. 

There are several types of urban re- 
newal projects. Where it is necessary 
to clear all existing structures and 
start all over again, clearance is the 
distinguishing feature. The trouble- 
some problem here is land acquisition. 
The most important task is to select 
the best use for the cleared land, con- 
sidering the larger needs of the entire 
community. There is a fine opportu- 
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nity here to improve the quality of the 
redevelopment. 

In contrast to the “clearance proj- 
ect,” the “rehabilitation or conserva- 
tion project” is carried on in neighbor- 
hoods where deterioration has not 
progressed so far as to make it neces- 
sary to clear the land completely. In 
some projects spot clearance may be 
required. In others the only clearance 
required will be to provide land for 
community facilities, schools, play- 
grounds or parks, or for street correc- 
tions. The vexing problem in a con- 
servation area is to secure the willing 
cooperation of property owners in 
making necessary repairs and mod- 
ernization of their structures. In a 
typical community the program will 
be at least 75 percent conservation; 
the 1960 census results referred to 
above, support this percentage. 

Still a different type of project is 
that known as the “general neighbor- 
hood renewal plan.” A fairly large 
area, one that would usually be split 
into several projects, is included under 
survey and planning to get the benefit 
of a broader base. The result is a gen- 
eral neighborhood plan _ suggesting 
types of renewal action in various parts 
of the area and necessary public im- 
provements, including street changes. 
When this plan is adopted by the city’s 
legislative authority, it governs re- 
newal in the larger area over a period 
of years. Importantly, it informs prop- 

erty owners as to proposed action in 
their neighborhoods, and permits them 
to proceed with renovation or rebuild- 
ing without delay. 

5. Renewal projects must be carried 
through. Survey and planning activi- 
ties necessarily take a long time, to 
make sure that the very best use is be- 
ing made of present facilities in the 
project area, that the costs are within 
reason, and that there is a feasible 
plan to relocate displaced families. 

After the renewal plan is drawn up, 
it takes additional weeks for examina- 
tion by city planning authorities and 
the city council, and to get the final 
federal contract, if federal assistance 
is sought. But once the execution of the 
project is authorized, greater speed 
can be made in acquiring land, pre- 
paring cleared land for rebuilding, se- 
lecting competent redevelopers, and 
getting the rebuilding going. Only 
when the new facilities are built and 
occupied, will the increased taxes be- 
gin to flow into the city treasury. 

On rehabilitation and conservation 
projects it is highly important to man 
the projects fully to give maximum 
assistance to property owners, espe- 
cially in the use of the several special 
aids now provided. Assistance in the 
financing of residential construction, 
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or in modernization, is provided 
through special Section 220 of the 
Federal Housing Administration. Fam- 
ilies displaced through governmental 
operations may acquire new or re- 
conditioned properties without a down 
payment, utilizing special Section 221 
of FHA. 

The Federal Housing Administra- 
tion recently requested, and Congress 
authorized a new type of insurance to 
aid in the rehabilitation and moderniz- 
ing of family properties, supplement- 
ing the present Title I of FHA. This 
provision increases to 20 years the per- 
iod of amortization, and to $10,000 
the amount of the loan that can be 
made under this insurance to a proper- 
ty including up to four family units, 
at not more than 6 percent interest. 
Loans for the modernization of multi- 
family units have also been liberalized. 
It is believed that these new provisions 
will greatly expedite modernization 
and repair of properties. 


Greater progress urged 


The new Federal Urban Renewal 
Commissioner, William L. Slayton, 
states that he will concentrate on three 
areas that need emphasis in the urban 
renewal program. The first is produc- 
tion; there is need to increase the 
tempo and decrease the time between 
planning and actual construction. The 
second is comprehensiveness in re- 
newal programs. Cities should be pre- 
paring comprehensive programs so 
that their individual projects will fit 
into an overall plan. The third area is 
good urban design. In rebuilding our 
cities we should make them beautiful 
as well as utilitarian. 

There is no group in America that 
should be more interested in urban re- 
newal than civil engineers. They un- 
derstand more clearly than many 
others the why and wherefore of de- 
preciation and obsolescence, the twin 
demons that cause urban decay. They 
are the ones principally responsible for 
city facilities and services, for public 
works of many kinds, for planning, 
designing and executing. They are the 
ones who will carry out most renewal 
plans and programs. 

Hence civil engineers, and city en- 
gineers particularly, should be the 
leaders in urban renewal. This is their 
opportunity to do something basic for 
the communities in which they live. 


(The author of this article, James W. 
Follin, served as Federal Urban Renewal 
Commissioner, Housing and Home Fi- 
nance Agency, from 1953 to 1956. His 
address, on which this article is based, 
was presented before the 1961 Spring 
Meeting of the ASCE Oklahoma Section 
in Oklahoma City.) 
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Complex 
interchange 
for Chicago 


Ox: of the world’s busiest inter- 
changes is scheduled for completion in 
the fall of 1961. It is Chicago’s Hal- 
sted Street Interchange—between the 
Northwest Route Expressway, the 
South Route Expressway, and the 
east-west Congress Street Express- 
way. The major part is located within 
a city block (800 ft square or some 
15 acres) between Halsted, Van Buren, 
Desplaines, and Harrison Streets near 
downtown Chicago. In this location 
the north-south route is depressed, 
and the east-west route is depressed 
under the Halsted Street overpass but 
rises over Desplaines Street to the 
east. The Halsted, Harrison, and Van 
Buren Street bridges are overpasses 
at the level of the city streets. 

An interesting method is used to 
name the ramps of this interchange. 
Foreach ramp two letters are em- 
ployed. The first is the abbreviation of 
the direction in which the vehicle is 


moving as it enters the interchange, 
and the last is the abbreviation of the 
direction in which it will depart. Thus 
the user of the SE ramp is traveling 
south on the Northwest Expressway, 
enters the SE ramp, and leaves the 
interchange moving eastward on the 
Congress Street Expressway, Fig. 1. 
The interchange has characteristics 
resembling those of the four-level in- 
terchange in Los Angeles in that all 
movements are completely separated, 
reducing conflict to merging move- 
ments. However, the degree of refine- 
ment is somewhat less advanced in that 
left turns traverse a curve of consider- 
ably more than 90 deg. From the air 
the counterclockwise traffic move- 
ment will resemble that of a rotary 
intersection. Complicating the con- 
struction greatly is the fact that all 
progress is accomplished without traf- 
fic interruption on these busy routes. 
Noteworthy is the planning for these 


FIG. 1. Halsted Street traffic interchange in Chicago is designed so that all move- 
ments are completely separated, reducing conflict to merging movements. 
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—one of the world's busiest interchanges, 
Halsted Street Interchange, 


to be completed in fall of 1961 


HANS F. BELL, A.M. ASCE, Civil Engineer for the City of Chicago, Ill. 


expressways, which began many years 
ago in a general way. Detailed plans 
were developed shortly after World 
War II, and actual stage construction 
began with the completion of the cen- 
ter part of the Halsted Street overpass 
in 1950. The city-street overpasses 
were constructed after temporary at- 
grade bypasses were provided to pre- 
serve traffic flow during construction. 

Two overpasses in the immediate vi- 
cinity were not constructed simulta- 
neously to avoid excessive traffic ag- 
gravation. At that time the Halsted 
Street Overpass was not completed as 
we know it today because to the north, 
the West Side elevated columns, and 
to the south, unacquired right-of-way, 
precluded construction in final form. 
Nevertheless there was a need for the 
Halsted overpass at that time, for in 
1951-1953 the Congress Expressway 
elevated structure was constrccted to- 
wards the east, and later the express- 


way was paved below the Halsted 
overpass. The turnouts for the subse- 
quent interchange ingress and egress 
ramps SE, NE, WS, and WN respec- 
tively, were incorporated into the 
elevated structure of the Congress Ex- 
pressway. 

From 1954 to 1957 construction 
was largely confined to the completion 
of Congress Street Expressway west, 
together with the subway below the 
interchange, which later replaced the 
elevated structure to the north. In 
1958 the portions of the SE and WS 
ramps over the Congress Expressway 
were constructed and immediately 
utilized as directional bypasses for the 
Halsted Street overpass and the con- 
struction of its approaches, the latter 
being completed the same year. 

As the Northwest Expressway was 
completed west of the “loop” there 
came a demand for interchange be- 
tween the two routes, and temporary 


EN and SW ramps were provided to- 
gether with an eastbound exit onto the 
temporary Harrison overpass bypass. 
The Van Buren Street overpass was 
built in 1958, followed by the Harri- 
son Street overpass in 1960. 

In September 1960 the permanent 
SW ramp was opened to traffic, per- 
mitting removal of the temporary one, 
and the use of the land for subsequent 
subpier construction for the NW and 
WS ramps. The Harrison Street over- 
pass bypass was also removed after the 
opening of the overpass to traffic, per- 
mitting subpier construction of the EN, 
WS, and NE ramps. The temporary EN 
ramp will not be removed until the 
permanent ramp is completed and put 
in service, and therefore main north- 
south roadway paving and SE ramp 
completion are contingent upon this 
removal. 

Horizontal control is derived from 
four base lines forming a rectangle on 


One of the world’s busiest interchanges, Chicago's Halsted Street Interchange, is scheduled for completion late this year. Note 
that the Congress Expressway runs under a Post Office Building. 
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Belling attachment on drilling rig was used to produce the re- 
quired bearing area when stiff stratum was reached. 


the sidewalks adjacent to the project. 
The X and Y axes of the grid system 
are the base lines of Halsted and Van 
Buren Streets respectively. The area 
east and south of these base lines (third 
quadrant) was designated as having 
both coordinates positive, so that for 
the majority of the points there are 
positive coordinates. All survey con- 
trol points are given two coordinates 
from which position is determined by 


two right-angle transit intersections 
from adjacent base lines. This type of 
control permits immediate location 
without previous layout of the route 
centerline. 


Piers belled out 


The subpiers for piers (bents) and 
retaining walls are constructed through 
the soft blue clay down to very stiff 
blue clay, which occurs approximately 
at El. —47 ft, Chicago City Datum 
(C.C.D. 0.00=579.94 mean sea level, 
which is the approximate lake level). 
The shafts are “drilled” with various 
augers, ranging in diameter from 2 ft 
3 in. to 5 ft. When they reach the stiff 
stratum, they are belled out to produce 
the required bearing area. After the 
steel reinforcement cages are posi- 
tioned in the shafts, the subpiers are 
concreted. Just below the finished 
grade, a foundation girder connects 
and stiffens the pairs of subpiers sup- 
porting a pier. When the subpiers do 
not lie directly below the piers, as 
sometimes happens, the eccentric load 
is transmitted through the foundation 
girder. On occasion, off-center sub- 
piers are necessary to avoid occupying 
regions reserved for future subway 
construction, main drains, and utility 
tunnels. 

The superstructure consists of 36 
WF girders varying in weight from 
150 to 280 Ib per ft, supporting a 7-in. 


reinforced concrete deck slab. The 
longest of these simple spans is 85 ft 
9% in. Cover plates are welded on 
the bottom of the beams only; auto- 
matically end-welded stud-bolt shear 
connectors anchor the deck to the steel 
girders to form effective T-beams. 
Cross-frame stiffeners are bolted near 
the top of the girder, usually at the 
quarter points, and to allow for slight 
field adjustment, the bottom stiffener 
gusset plate is field welded to the gir- 
der web. Over the piers the girders 
are stiffened with 18 WF 50 beams, 
the upper flanges of which are em- 
ployed to attach the two halves of 
each of the expansion joints. 

Falsework for the deck slab is sup- 
ported from the top flanges of the 
girders by welded wire hangers which 
are supplied in different sizes, depend- 
ing on girder size. These “saddles” 
support 2 x 6 cross members, on which 
fillers (cut in %-in. increments) are 
nailed to adjust for beam camber and 
dead-load deflection. The %4-in. ply- 
wood deck form is then nailed to the 
filler. A 4-in. fillet is formed on each 
side of the flange so that the flange is 
embedded in concrete on all three 
sides. This steel-and-concrete type of 
construction produces a structure that 
is pleasing in appearance and easy to 
maintain. 

Approach slabs, the transitions be- 
tween ground-level pavement and the 
elevated structure most frequently sub- 
ject to bumps caused by settlement, are 
20 ft long, reinforced with No. 8 
hooked bars spaced 6 in. on centers 
running longitudinally, and with No. 5 
bars, 6 in. on centers, running trans- 
versely. The approach slabs occur 
right at the abutment—on which they 
bear for a distance of 9 in. The other 
half of the abutment carries the deck 
slab. The lower part of the approach 


Reinforced concrete bents that support the elevated roadway 
rest on subpiers which go down some 47 it to stiff blue clay. 


slab rests on stone subgrade. Where a 
ramp rises from depressed expressway 
to elevated expressway, the fill retain- 
ing wall terminates at the structure 
abutment. 

Maximum grade for the ascending 
ramp is 6.54 percent and for the de- 
scending ramp, 7.21 percent. Ramp 
curves are superelevated at 4 percent. 
The minimum vertical clearance is 14 
ft 3 in. The 22-ft ramps were paved 
with readymix concrete. The custom- 
ary longitudinal metal joint plate, 
keyed and doweled, was employed on 
the ramp centerline. Main roadway 
paving will be placed with a standard 
paving mixer, starting each of the 
eight lanes at one end of the contract 
and terminating it at the other. A cen- 
tral lane will be paved first, after which 
the outer adjacent lanes will be paved. 
On tangent sections, the two center 
lanes of the roadway will have a para- 
bolic crown of 1% in. and the outer 
lanes will be paved flat, shedding wa- 
ter to both sides of the 48-ft roadway: 


Curves superelevated 


On circular curves all four lanes will 
be paved flat with a 1.5 percent super- 
elevation. Spiral easements offer an 
excellent location for the introduction 
of this superelevation, and if such 
transitions are not available, the su- 
perelevation will be introduced out- 
side the circular curve in the tangent 
section, usually for .a transition of 
about 100 ft. Acceleration and decel- 
eration lanes will be paved and struck 
off to the level of the steel mesh and 
topped with 2.5 in. of red concrete, 
colored by the addition of iron oxide 
pigment. 

Actuated by a solar clock, the inter- 
change will be fully illuminated. Light 
standards will be supplied alternately 
by each of two power circuits. Thus if 
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one circuit fails, the other will keep 
alternate lights in service. 

The interchange grounds will be 
landscaped, lawn will be established, 
and shrubs and trees will be planted. 
There will be sprinkler service in each 
of the four corners. A 4-ft chain-link 
fence enclosing the area will keep 
“Jost” people out. 

The anchorage assembly for the 
steel handrail will be supported from 
the forms and cast into the curb. (The 
overpass ramp width is 24 ft, plus a 
2-ft 6-in. width of curb 11 in. high on 
both sides.) Base plates will then be 
bolted to the anchorage assembly and 
to the curb. The handrail will be fabri- 
cated from field measurements and will 
be field welded to the base plates, al- 
lowing for slight adjustment. Hand- 
rails will be constructed with columns 
set plumb and with members bent to 
the radius of the ramp. 

The Cermak Pumping Station, built 
in 1934, will remain as an island land- 
mark south of the Harrison Street 
overpass. Preserved between north- 
bound and southbound roadways of the 
South Route, it handles most of the 
water for downtown Chicago. The 
need to provide access for trucks de- 
livering chlorine to the pumping station 
from the Harrison Street overpass 
accounts for the unusual structural 
design. East of the pumping sta- 
tion, the lowering of the two 48-in. 
water mains and the one 54-in. main 
from street level to below expressway 
grade was accomplished without serv- 
ice interruption. The two 54-in. mains 
west of the pumping station were sim- 
ilarly handled. 

Construction of the interchange, not 
including the existing work of the Con- 
gress Street Expressway structure, 
those parts of the WS and SE ramps 
directly over that expressway, and 
subways, etc., will cost a total of 
about $2.5 million. In addition to the 
visible work there is a main-drain tun- 
nel below the interchange, which will 
cost another half million dollars. This 
drain extends from the Van Buren 
and Desplaines lift station (where it 
absorbs the overflow from the main 
drain on the east-west route) to the 
Roosevelt Road lift station, a mile to 
the south. 

The writer is unable to give an esti- 
mate of the cost of the complete inter- 
change. Years of work have been 
spent in this area wrecking, relocating 
water mains and sewers, etc. A con- 
servative guess as to the cost of con- 
struction in this area might be $10 mil- 
lion, and over. 

The Halsted Street Interchange will 
be another milestone in highway trans- 
portation and an important central hub 
in Chicago. 


Superstructure consists of 36 WF girders which support a 7-in. reinforced concrete 
deck slab. Cross-frame stiffeners are bolted near the top of the girder, usually at the 
quarter points. 
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Over the piers the girders are stiffened with 18 WF beams. To the upper flanges of 


these beams the two halves of the expansion joint are attached. Photo shows both 
halves in place. 


Model of the Halsted Street Interchange. 
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New filtration plant 


taps the Potomac 


BERT PAGE SMITH, Project Engineer, Whitman, Requardt & Associates, Consulting Engineers, Baltimore, Md. 


A 7-million-dollar, semi-automatic 
water treatment plant on the Potomac 
River is opening a new source of wa- 
ter supply for customers of the Wash- 
ington Suburban Sanitary Commis- 
sion in the Maryland area adjacent to 
the nation’s capital. See map, Fig. 1. 
The plant’s initial capacity of 30 mgd 
will be expanded in three additional 
stages to an ultimate capacity of 120 
mgd required to meet the increased 
population expected by the year 2000 
or sooner. Each additional stage of 


construction, planned to be about 10 
years apart, will increase the capacity 
by 30 mgd. When all four stages are 
completed the area’s supply of water 
will be increased by more than 200 
percent over the only previous source, 
the Patuxent River, which had been 
developed to its capacity. The total 
cost of the plant is expected to reach 
$14 million. 

The first phase of construction, com- 
pleted earlier this year, included the 
installation of a number of compo- 
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FIG. 1. Filtration plant for Potomac River water serves customers of Washington 
(D. C.) Suburban Sanitary Commission in southern Maryland, in hatched area. Two 
distribution lines running out from the plant, known as the High Line and the Main 


Line, serve more than 600,000 persons. 
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nents in sizes capable of meeting the 
ultimate production capacity. The riv- 
er intake structure, the intake pipes, 
almost the entire raw-water pumping 
station, the chlorine building, the fin- 
ished water pumping station, the head- 
house and the main drain are large 
enough for the ultimate development. 
However, inside these buildings, only 
such equipment has been installed as 
will provide for the first 30 mgd of 
capacity. 

The raw-water pipelines, the main 
transmission line, the high transmis- 
sion line (Fig. 1), the electrical substa- 
tion and the power supply lines, were 
constructed for half the projected ca- 
pacity, or 60 mgd. Judging from re- 
cent water use, these units may not 
have to be enlarged for 15 or 20 years. 

It was feasible to construct the 
flocculators, sedimentation basins, fil- 
ters, water reservoirs and pumping 
equipment at one-fourth the projected 
total capacity. These units can readily 
be duplicated at intervals of 7 to 10 
years—even earlier if necessary. 


Site on high ground 


Located at a river level of about El. 
160, the water filtration plant is about 
one mile upstream from the site of the 
dam proposed by the U.S. Corps of 
Engineers at River Bend on the Po- 
tomac. High ground at the site made it 
possible to construct the plant above 
the high-water level, at El. 246, be- 
hind this proposed dam. Provisions 
have been made in the design of the 
raw-water pumping station so that it 
can be raised above future flood levels 
without interrupting service. 

A new channel, 60 ft wide but only 
a few feet deep, was excavated to 
bring water to the intake structure, 
which is located behind an island in 
the river. The channel continues down- 
stream and returns to the river below 
the island. See Fig. 2. 

Raw water enters the treatment 
works by flowing from the channel 
into the intake structure through bar 
screens consisting of 1-in. bars, spaced 
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four future pumps has been made, 


4 in. on centers. A pipe float 40 ft long 
and 24 in. in diameter, ahead of the 
screens, skims off logs or other large 
floating debris. Flood waters, which 
can be expected to rise about once in 
every ten years to a height sufficient to 
submerge the structure, will not dis- 
rupt its use. 


Pumping station 


From the intake structure the water 
flows by gravity through two 60-in. 
mains to the suction well of the raw- 
water pumping station. Here traveling 
screens, equipped with %-in. wire- 
mesh baskets, move in continuous 
loops slowly through the channel of 
incoming water. As the baskets rise 
from the water, debris that has been 
collected on the screens is sprayed off 
into the main plant drain and carried 
back to the river downstream from 
the intake. 

The operating floor, where motors 
for pumps and screens are located, is 
40 ft above the normal river level and 
5 ft above the level of the estimated 
1,000-year flood. In the future, when 
River Bend Dam is constructed, the 
operating floor of this structure will be 
raised 50 ft so that it will still be 
above the estimated 1,000-year flood. 
This can be done in stages, keeping 
half the station in operation. At that 
time, the present intake structure and 
suction pipes will probably be aban- 
doned and a direct connection made 
between the reservoir and the suction 
well of the pumping station. 

Two 1,000-hp Worthington verti- 
cal-lift pumps equipped with suction 
columns of 36-in. diameter are now in 
service. Each is capable of delivering 
more than 34 mgd. One pump is 
driven by a variable-speed motor that 
will permit regulated pumping rates 
ranging from 7 to 34 mgd. Vertical 
pumps were selected instead of hori- 
zontal pumps because of the consid- 
erably smaller structure required. 

The station will ultimately have six 
pumps, each of 1,000 hp. The present 
pumps can be incorporated in the fu- 
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equipment, both pr 


ture pumping station after it is raised 
by lengthening the columns and shaft. 

The suction columns discharge into 
a 60-in. main through which water is 
lifted up the steep Potomac bluff into 
the plant, 128 ft above river level. It 
was necessary to anchor this pipeline 
into the pumping station and into the 
rock of the hillside by means of a 
large thrust block. 

A Simplex Venturi meter on the 
60-in. raw-water main measures the 
quantity of water entering the plant. 
This device makes it possible to main- 
tain a continuous record of plant flow 
and also to control the rate at which 
chemicals are added to the raw water, 
thus insuring the required standard of 
quality. 


Chlorine building 


The chlorine building is located as 
close as possible to the point of chlor- 
ine application in the raw-water main 
for prechlorination, and in the finished 
water mains for post-chlorination. One- 
ton cylinders of chlorine are delivered 
by truck and stored on a covered stor- 


In present stage there are two 1,000-hp vertical-lift pumps with Space has been provided for the installation of all instruments, 


36-in. suction columns and discharge connections. Provision for alarms and controls needed for the operation of major plant 


esent and projected. 


age platform until needed. The cus- 
tomary scale room, evaporators, and 
prechlorinators and post-chlorinators 
have been installed. The capacity of 
the prechlorinators is 8,000 lb per day, 
that of the post-chlorinators, 2,000 Ib 
per day. 

A special feature of this plant is the 
dosage requirement controller, which 
anticipates and predetermines the 
chlorine demand of the raw water. The 
controller receives a sample consisting 
of a fixed amount of raw water before 
any chlorine is added. The sample is 
chlorinated by a pilot-plant system 
after a preset retention time. The 
chlorinated sample then passes through 
an amperometric type of chlorine de- 
tection cell for the residual chlorine 
reading. The result of this reading, con- 
verted to an electric signal, is fed into 
the prechlorinator. A signal propor- 
tional to flow is also fed into the pre- 
chlorinator. Both these control signals 
result in the proper output from the 
prechlorinator to produce the desired 
chlorine residual. 

Because of the rapid changes in 


Head-house 


FIG. 2. Water filtra- 195. est. 1000-yr 
tion plant has initial (without dam) 
capacity of 30 mgd, 
but various facilities 
are being incorpora- 
ted for the projected 
maximum capacity 
of 120 mgd, to be 
obtained in three 
additional stages. 
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Flocculating tanks are seen in the foreground, with sedimenta- 
tion basins, filter booths and head-house in the background. 
The mechanical flocculators have two rows of 15-it-diameter 
paddle assemblies running the full width of the basins. 


quality to which Potomac River water 
is subject, it is believed that the pre- 
determination of raw-water chlorine 
demand will result in better quality 
control. After prechlorination, the raw 
water continues through the 60-in. 
pipe to the bottom of the rapid mixing 
chamber. At this point an alum solu- 
tion is added to the water and mixing 
takes place. A 15-hp, two-speed rapid 
mixer is designed to treat 60 mgd, half 
for the present plant and half for a fu- 
ture basin. 


Flocculating basins. The flocculat- 


ing basins contain two rows of floccu- 
lators, each 15 ft in diameter, with 
transverse flow. The basins have a de- 
tention period of 30 min at 30-mgd 
capacity. 

Sedimentation basins. Flocculated 
water flows into the sedimentation ba- 
sins through slotted baffles in order to 
distribute it evenly and slowly. The 
basins, each 75 ft x 150 ft x 17.5 ft 
deep, have a detention period of 2.4 
hours and a surface loading of 1,330 
gal per sq ft per day at a rate of 30 
mgd. Circular cleaning mechanisms of 


Potomac River Water Plant—partial list of manufacturers 


Allis-Chalmers Manufacturing Co. .........++. 
Aluminum Co. of America ...........--.-++++ 
American Marietta Co. 
American Monorail Co. 
American Well Works 
Bendix Corporation 
Valve 
Duralab Equipment Co. ... 
Golden Anderson Valve Specialty Co. ........ 
Pelton, Div. Baldwin-Lima-Hamilton .......... 
Rodney Hunt Machine Co. ...........seee. ee 
Simplex Valve & Meter Co. .............. aoe 
Walker Process Equipment .................. 


Wilson Electric Equipment Co. .............. 
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Cone valves 

Aluminum electrical conduit 

Concrete non-pressure pipe 

Crane and monorail 

Telescoping valves 

Radio transmitter and receiver 

Reinforcing steel 

Instruments and controls 

Aluminum handrails, gratings, etc. 

Steel chemical storage tanks 

Traveling water screens 

Swing check valves 

Steel pipe 

Gate valves 

Laboratory furniture & equipment 

Tile filter bottoms 

Chlorine feeding equipment 

Elevators 

Pressure reducing valves 

Chemical conveyors 

Butterfly valves 

Elec. substation switchgear & transformers 

Underground electric conduit 

Floor and roof drains 

Vertical washwater pumps 

Concrete pressure pipe 

Gate valves 

Chemical feeders 

Chemical dust collectors 

Surge suppressors 

Sluice and tide gates 

Butterfly valves 

Venturi tubes 

Cast-iron pipe 

Rapid mixer, flocculation equipment, sedimen- 
tation-basin cleaning equipment 

Transformers 

Pumps: vertical low-lift, horizontal high-pres- 
sure, vertical washwater 
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A detailed view of the operating booths shows arrangement 
for lighting the individual uncovered filters during backwash- 
ing after dark. After a filter has been washed, it can be put 
back in operation from the central control room. 


75-ft diameter are provided in tandem. 

The equipment is installed now in the 
first half of the basin only since it is 
believed the greater part of the mud 
and floc will settle here. If operating 
conditions require, a second cleaning 
mechanism can be installed. 

Each of the four sumps for cleaning 
equipment has a 10-in. draw-off pipe 
to the main plant drain, which dis- 
charges back into the river down- 
stream from the inlet. These draw- 
off pipes are equipped with telescoping 
valves so that the operator can ob- 
serve the character of the sludge with- 
drawn. 

Filters. After studies of several al- 
ternate designs, six filters of 5 mgd 
each were selected. The length of these 
filters coincides with the width of the 
settling basins, thus conforming to the 
site topography and to the plant lay- 
out selected. 

There is no superstructure over the 
filters because it is believed that the ice 
problem on the filters can be handled 
as well as, if not better than, the usual 
ice problem on the surface of settling 
basins. A small enclosure with access 
from the pipe gallery is provided to 
protect the operator during backwash- 
ing operations. 

Conventional sand filters with a 24- 
in. depth of sand, a 10-in. depth of 
gravel and rectangular vitrified clay 
filter blocks, were constructed. Each 
filter is 25 ft 3 in. x 50 ft 6 in. with a 
nominal capacity of 5 mgd at 2.75 gal 
per sq ft per min, or a total of 30 mgd 
for the six units installed. The plant’s 
hydraulic capacity is more than this 
and it will be able to deliver water of 
good quality at a rate as high as 4 gal 
per sq ft per min or a total of 43 mgd 
for short periods of time. 

A backwashing rate as high as 
34,000 gpm (49 mgd) is provided by 
three 200-hp wash-water pumps. This 
provides a maximum wash-water rate 
of 43-in. rise per min. Two pumps pro- 
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vide a 30-in. rise per min. Filter sand 
has an effective size of 0.70 mm, with 
a uniformity coefficient of 1.4. 

Three 36-in. filter influent pipes 
were installed, each to serve a pair of 
filters. Each filter discharges directly 
into the clear well beneath it. This ar- 
rangement made the pipe gallery rel- 
atively small since the only long longi- 
tudinal pipe in the gallery is the 36-in. 
wash-water header. 

The pipe gallery contains the cus- 
tomary inlet piping, rate controllers, 
and wash-water facilities. The main 
drain pipe, of 48-in. diameter, is lo- 
cated under the pipe gallery floor. A 
catwalk was installed at an intermedi- 
ate level so that the operator will have 
a covered access route to the small 
operator’s booth on the top operating 
floor. The filter area will not be under 
cover. 


Head-house 


The head-house contains the central 
control room; the wash-water pumps; 
facilities for receiving, storing and 
feeding all chemicals except chlorine; 
an electrical substation; machine and 
meter shops; research and operational 
laboratories; and offices. 

At the design flow rate of 120 mgd, 
as much as 15 tons of lime and 30 tons 
of alum may be required per day. 
Trucks enter the head-house on the 
first or ground floor and discharge their 
chemicals by gravity into large storage 
bins in the basement. Continuous tabu- 
lar conveyors of 3- to 6-in. diameter 
move the chemicals from bulk storage 
to the chemical feeder hoppers. 


Controls 


From the main instrument panel on 
the second floor, one operator can 
control all plant functions. He can 
increase or decrease: (1) the raw- 
water pumping rate, (2) the main-zone 
pumping or high-zone pumping rate, 
or (3) the filter rate, or start and stop 
any filter, by remote control. He can 
backwash the filters by remote control 
although he will be required to ob- 
serve the filter during the backwashing 
operation. The control panel also per- 
mits him to change the chlorine dosage 
rate if required. Signal lights indicate 
the operation of the chemical feeders 
so that he can readily inspect and ad- 
just these in the nearby chemical room. 
Audible alarms as well as signal lights 
inform him immediately of any mal- 
functioning of equipment in other 
buildings. 

The water levels of the controlling 
reservoirs of each zone are recorded 
on the instrument board so that the 
operator can adjust the filtering and 
pumping rates accordingly. The opera- 
tor is connected by telephone and by 
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Main part of the head-house building is constructed of reinforced concrete using 
white portland cement and special white aggregate. 


radio with the central headquarters of 
the Washington Suburban Sanitary 
District in Hyattsville, as well as with 
mobile stations, so that he can receive 
any special instructions throughout the 
24 hours. 

The 750-kva electrical transformers 
and related equipment for the head- 
house and wash-water pumps are in- 
stalled in a large, well-ventilated, un- 
derground vault adjacent to the truck 
entrance of the head-house. This loca- 
tion reduced the length of low-voltage 
wiring and eliminated the need for an 
above-ground transformer station. 

A generator driven by a natural-gas 
engine provides 75 kw of electricity for 
emergency lighting, instruments, and 
other uses. However, no water can be 
pumped during a power failure. 

A major feature of the Potomac 
River Water Filtration Plant is the 
finished-water pumping station, which 
will ultimately have nine pumps with a 
total of 16,000 connected hp. This sta- 
tion can ultimately pump 110 mgd 
through two force mains to the main 
zone and 50 mgd through two force 
mains to the high zone. At present five 
of the nine pumps are installed. 

The topography permitted the 
pumping station to be located low 
enough to set the pumps below the bot- 
tom of the finished-water reservoirs, so 
that no priming of the horizontal 
pumps will be required. Customary 
cone valves and motor-operated dis- 
charge valves were installed on each 
pump. There are butterfly valves on 
the suction side of each pump. 

The main suction-pipe header, of 
66-in. diameter, receives water from 
each of the four (one at present, three 
future) covered reservoirs and is valved 
so that half of the header can be in- 
spected at a time. 
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The structure is 68 ft wide and 104 
ft long. A truck entrance door is pro- 
vided so that the 15-ton traveling 
crane can remove equipment from a 
truck within the building. The electri- 
cal switchgear occupies the entire 
length of one side of the building. Be- 
cause this station uses about 70 per- 
cent of the total plant electrical power, 
the main transformer station and re- 
lated switching gear were installed im- 
mediately adjacent to it. The substa- 
tion has a present capacity of 7,500 
kva and an ultimate capacity of 
15,000 kva. 

The five main-zone pumps operate 
at 120 psig and 1,200 rpm. The four 
high-zone pumps operate at 185 psig 
and 1,800 rpm. All pumps are of the 
single-stage centrifugal type, driven by 
constant-speed synchronous motors. 

The discharge manifold for the 
main zone is installed with outlets for 
future pumps and a connection for the 
future 54-in. second main-zone trans- 
mission main. The bends and tees of 
each manifold were anchored directly 
to the foundation slab of the pumping 
station and designed to resist thrusts as 
high as 500,000 Ib. 

Construction of this project is under 
the general direction of Robert J. Mc- 
Leod, Chief Engineer, Washington 
Suburban Sanitary Commission. The 
plant will be operated under the direc- 
tion of J. M. Jester, Assistant Chief 
Engineer. Supervision of construction 
is under the direction of Justin E. Far- 
rell, Construction Engineer. Whitman, 
Requardt and Associates were retained 
to design the project and to furnish 
engineering and inspection services 
during its construction. 

The first contract was awarded in 
January 1959, and the plant began 
operating earlier this year. 
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Minnesota’s 
state-aid program— 


made effective by teamwork 
between state and local agencies 


J. M. EVANS, State-Aid Engineer, Minnesota Department of Highways, St. Paul, Minn. 
ARCHIE N. CARTER, F. ASCE, President, Carter, Krueger & Associates, Inc., Minneapolis, Minn. 


Forty years of experience with a 
state-aid highway program in Minne- 
sota has emphasized the importance of 
cooperation in intergovernmental re- 
lationships. Like the keystone in an 
arch, cooperation is the essential fac- 
tor required to permit all the com- 
ponents to function effectively. Uni- 
fied effort is the one component that 
can be advantageously accented. 

All the experience gained from the 
many past years of state-county rela- 
tionships was carefully considered by 
the Minnesota Legislature in drafting 
the 1957 State-Aid Statute, which re- 
distributed road-user funds in the 
state. In addition to increasing the 
funds available to the counties, it made 
provision for the direct allocation of 


state-aid funds to cities and villages 
of over 5,000 population, plus indi- 
rect aid to smaller municipalities. 

This new and expanded county and 
municipal state-aid street and high- 
way program is now in its fourth 
year of operation. The degree of ac- 
ceptance with which it has been re- 
ceived by the 87 counties and 77 eligi- 
ble municipalities is evidenced by the 
fact that the 1961 Minnesota Legisla- 
ture has not received a single request 
to amend the present law. It is there- 
fore of interest to note some of the 
statutory provisions that were de- 
signed to insure a maximum of inter- 
governmental cooperation. 

Only the broad authority delegated 
to the state’s Commissioner of High- 


TABLE I. Design criteria for rural roads 


Roadbed and surface geometrics: 


Subgrade width, ft 
Finished roadbed width, ft 
Surface width, ft 
Bridges, new (rural and urban): 
Clear width, ft 
Design load (AASHO) 
Design speed, minimum, mph: 


Rolling 
Mountainous 


Rolling 
Mountainous 


AVERAGE DatLy TRAFFIC VOLUME 
ProJeEcTeD FOR 20 YEARS IN FUTURE 


Under 100 100-309 400-999 Over 1,000 


§-ton 7-ton 
9-ton ult. 


Traffic Flexible Plant-mix bituminous or 
bound portland cement concrete 


24 30-32 32-34 34-36 
24 26 28 30 
24 24 


350 
320 


ag of 24 ft but not less than 2 ft wider than surfaced widths on structures of 80 ft or less 


in 
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ways and the local officials is spelled 
out in the law. To the greatest extent 
possible, all administrative detail is in- 
corporated in the approved Rules and 
Regulations. The latter are established 
by the Commissioner, acting with the 
advice of county and municipal com- 
mittees, after public hearings. Each 
county committee consists of nine 
members, selected by the State Asso- 
ciation of County Commissioners so 
that each member comes from a dif- 
ferent state highway construction dis- 
trict. Not more than five of the mem- 
bers can be county commissioners; the 
others must be county highway engi- 
neers. 

Each municipal committee, which is 
selected by the state-wide Associa- 
tion of Municipal Officials, has twelve 
members, one from each construction 
district and one from each of the 
three Minnesota cities of over 100,000 
population. Of the twelve members, 
not more than six can be elected of- 
ficials, the remaining members being 
city or village engineers. 

The two committees just described 
actively assisted in drafting the first 
Rules and Regulations. They aid in 
preparing revisions and participate in 
public hearings. Thus, in Minnesota, 
the cooperatively developed Rules 
and Regulations are very easy to re- 
vise and have the full force of law. 

Selection of a system of state-aid 
roads or streets for each county or 
municipality is by joint agreement be- 
tween the local governing body and 
the State Commissioner of Highways. 
Local officials can select their own 
construction projects, but the plans 
for them must be submitted to the 
Commissioner for approval. 

Minimum design requirements have 
been cooperatively established to in- 
sure that every construction project 
approved for state aid is built to ap- 
proved engineering standards, con- 
sistent with anticipated traffic vol- 
umes. The selection of construction 
projects, design features and surface 
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40 50 50 50 
Curvature, maximum, deg: 
: Gradient, maximum, percent: 
7 5 5 4 
10 8 7 6 
ae Non-passing sight distance, minimum, ft: 
320 350 475 475 
275 300 320 
| 
| 
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type is determined by the local offi- 
cials but must be consistent with the 
minimum requirements. 


Rural design standards 


Sections of county state-aid high- 
ways in areas that are insufficiently 
developed to warrant the use of a 
municipal design must conform to the 
rural design standards given in Table 
I 


The design geometrics for the con- 
struction or reconstruction of the 
municipal state-aid streets are related 
to the type and volume of projected 
traffic and must provide the necessary 
width to accommodate the specified 
number of normal traffic lanes and 
parking lanes. A minimum width of 
2 ft is included for driver reaction 
from all medians, curbs and other ob- 
stacles. Table II indicates the mini- 
mum roadbed widths for municipal 
design. 

The minimum bridge standards for 
urban projects are the same as for ru- 
ral design. Consideration is given to 
constructing all short-span structures 
to the full shoulder width of the road. 
On municipal projects, an effort is 
made to meet the rural design stand- 
ards for maximum degree of curva- 
ture and maximum gradient, wherev- 
er feasible. 

Those sections of county state-aid 
highways located through areas that 
are sufficiently developed to warrant 
the use of a municipal design, may be 
improved in accordance with the 
standards adopted for similar traffic 
volumes on the municipal state-aid 
streets. 

Similarly, the municipal state-aid 
streets located through areas that are 
not sufficiently developed to warrant 
the use of a municipal design, may be 
improved in accordance with the 
rural standards adopted for similar 
traffic volumes on the county state-aid 
highways. 

Funds annually allocated to each 
county and municipality for construc- 
tion and maintenance are retained 
under the control of the Commis- 
sioner. Normally not more than 40 
percent of the funds allocated to a 
county may be used for maintenance 
of that county’s state-aid network; the 
remaining 60 percent must be used for 
new construction. A municipality may 
use up to 25 percent of its aid for 
maintenance, but many communities 
are using all their aid for new con- 
struction and are utilizing their own 
funds for maintenance and repair. 

Construction funds are released 
only after approved projects have 
been placed under contract or are in 
operation under an approved force- 
account agreement. The initial pay- 


Standards for state-aid projects in rural areas of Minnesota call for good alignment. 
gradual grades, and flat side slopes and back slopes to provide maximum safety and 
to reduce maintenance. 


Bridges are designed in accordance with H-20 loading of the AASHO standards and 
are built to provide many years of service. 


TABLE II. Minimum roadbed widths for urban design 


Total width in feet, face to face of outer curbs 
THROUGH LANES 


WITH MEDIAN, UNDIVIDED, 
Number Lane UNDIVIDED, No ParKING LANES WITH PARKING LANES WITH 4-FT MEDIAN 
of width, No PARKING tia AND Two 
lanes ft LANES 4-ft med. 14-ftmed. Oneside Bothsides Parkinc LANES 
A* 10 40 
2t B il 26 42 
C 12 28 oe 36 44 os 
A 10 44 48 58 52 60 68 
4 B il 48 52 62 56 64 72 
C 12 52 56 66 60 68 716 
A 10 64 68 78 72 80 88 
6 Bill 70 74 84 78 86 94 
Cc #2 16 80 90 84 92 100 
A 10 84 88 98 a 
8 B ll 92 96 106 
C 12 106 104 114 
* Minimums. 


¢ Consider only where continuous shoulder or parking lane is provided on each side. 
A Absolute minimum, to be used only under extreme conditions. 

B Acceptable minimum, where conditions warrant. 

C Desirable minimum, wherever feasible. 
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As with projects in rural areas, municipal improvements in Minnesota are designed 
to carry the traffic expected twenty years from now. For this project in the city of 
Rochester (top), a portland cement pavement 8 in. thick and 44 ft wide is provided. 
For expected future heavy traffic, a road in the same city (immediately above), has 
asphaltic concrete pavement 66 ft wide. Standards for municipal projects call for 
good alignment and gradual grades. 


ment consists of 90 percent of the to- 
tal cost, and final settlement requires 
project approval and acceptance by 
the district engineer of the State De- 
partment of Highways. 

Maintenance allotments are released 
in accordance with an _ established 
schedule which provides for payments 
of 50 percent in January, 40 percent 
in July, and final settlement at the end 
of the year, subject to the district en- 
gineer’s certification of satisfactory 
maintenance by the local agency of 
its entire state-aid system. 


$38 million yearly 


About $29 million annually is dis- 
tributed to the counties and another 
$9 million to the municipalities, for 
use in the maintenance and construc- 
tion of the selected state-aid systems. 
Separate legislative formulas control 
the distribution of the county and 
municipal state-aid funds. 

The county formula consists of 


four factors: 10 percent for equal dis- 
tribution, 10 percent on motor vehi- 
cle registration, 30 percent on ap- 
proved state-aid mileage, and 50 per- 
cent on the “money needs” of the ap- 
proved state-aid system. Only two fac- 
tors are used in the municipal formu- 
la: 50 percent on population and 50 
percent on the “money needs” of the 
state-aid streets. 

The law provides for the appoint- 
ment of county and municipal screen- 
ing committees, which determine the 
state-aid mileage and the approved 
“money needs” for each local unit. 
Membership on a county screening 
committee is restricted to county high- 
way engineers, and membership on a 
municipal screening committee to city 
and village engineers. The major func- 
tion of both these committees is to 
screen the estimated “money needs” 
as reported for every segment of each 
county state-aid highway and munici- 
pal state-aid street. A preliminary, but 
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unofficial screening also is provided for 
on a district basis, first by the State- 
Aid Engineer and then by the county 
or city engineers in that district. 


Small communities also get aid 


Assistance to municipalities of less 
than 5,000 population is provided un- 
der county management. In addition 
to the regular county state-aid high- 
ways running into or through these 
municipalities, the county can request 
the designation of important business- 
access or local arterials as county 
state-aid highways. A municipal ac- 
count is then established for each 
county, for which an allotment is 
made in the direct ratio that the 
money needs within these municipali- 
ties bears to the total needs of the en- 
tire county. 

This procedure has resulted in about 
10 percent of the allotments to the 
counties being restricted to use within 
these smaller municipalities, which 
are not eligible for a direct appropria- 
tion. In the past three years the coun- 
ties have thus maintained 1,301 miles 
of streets in 751 municipalities of less 
than 5,000 population. During these 
three years a total of 259 miles of im- 
provements have been constructed 
within 309 of the smaller municipali- 
ties. The total cost of this program 
was $6.4 million. 

Other sections of the law provide 
for cooperation between the counties 
and municipalities on all county de- 
signations within municipal limits. 
Wide latitude is permitted in sharing 
the responsibility and costs in any 
manner that is mutually agreeable. 
Lacking an agreement, the county 
can pay a specified minimum to a 
municipality for the annual mainte- 
nance of the mileage of county state- 
aid highways within the limits of that 
municipality. 

Sizable funds are also set aside in 
Minnesota for disaster conditions 
within the counties and municipalities. 
When disaster funds are requested, the 
Commissioner appoints a review board 
of engineers and elected officials to 
handle the request. All members of the 
review board are selected from coun- 
ties or municipalities other than those 
applying for such aid. 


Professional engineers must 
prepare plans 


One of the first provisions of the 
Rules and Regulations, which are tan- 
tamount to law, requires that each 
county and city, as a condition to re- 
ceiving state-aid funds, must have an 
adequate engineering staff to handle 
the maintenance and _ construction 
work on its state-aid system. This reg- 
ulation is perhaps the most important 
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provision of all, for cooperation in the 
development of a street and highway 
program requires complete under- 
standing of an engineering problem 
and this understanding can only be ac- 
complished between engineers. Num- 
erous communities too small to em- 
ploy full-time municipal engineers, or 
in need of assistance for their engi- 
neering staff, have retained consulting 
organizations. This practice has made 
it possible for the smaller communi- 
ties to secure adequate plans and con- 
struction supervision. 

Cooperation cannot, of course, be 
effected solely through legislation, but 
it is much easier to obtain where the 
law creates a favorable climate. This 
has been accomplished in Minnesota 
through the proper recognition and 
division of authority between the state 
and the local units of government. 
Centralized management and account- 
ability has not been diminished in the 
process. State and local groups have 
worked together in perfect harmony, 
in the knowledge that they are part 
of a team with a common objective— 
to promptly convert all road-user funds 
into urgently needed transportation 
facilities, designed and built to suitable 
standards. 


Program effective 


The record shows how well this ob- 
jective is being achieved. During the 
first three years of operation under 
existing legislation, a total of $101,- 
167,102 was distributed to the coun- 
ties and municipalities. Part of this 
fund had to be earmarked for main- 
tenance on the county and municipal 
state-aid systems, which total slightly 
more than 30,000 miles in length. 
Within this period the local engineers 
have planned and built 5,742 miles of 
street and highway improvements at a 
total cost of $81,263,399. 

There has been some local opposi- 
tion to the 44-ft minimum surfaced 
width for municipal streets and the 
requirement that only parallel parking 
is allowed as opposed to diagonal park- 
ing. However, this opposition is gen- 
erally forgotten after the new facility 
is completed and its benefits are real- 
ized. 

One of the intangible results of this 
state-aid program, after only three 
years of operation, is the mutual re- 
spect and esteem that have developed 
between state and local engineers. 
Even greater progress is expected in 
the years ahead. 


(This article is based on the paper pre- 
sented by the authors at the ASCE Phoe- 
nix Convention, in the Panel Discussion 
on County Highway Management at a 


Highway Division session.) 
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In building new bridges in rural areas, the width c: the deck is considered sufficient to 
allow for driver reaction. Much consideration also is given to good alignment of ap- 


proaches. 
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1. All state-collected road-user funds are 
divided among the state, the counties and 
the municipalities according to legislative 
formula based on the relative need of each 
agency. 

2. County and municipal allotments are 
credited to the local governmental units but 
retained under the control of the state’s 
Commissioner of Highways for release only 
on approved operations. 

3. All construction and maintenance ex- 
penditures on the approved state-aid sys- 
tems must be under the direct supervision of 
a qualified local engineer and the general 
supervision of the state’s Department of 
Highways. 

4. The Rules and Regulations, as well as 


Major features of Minnesota State-Aid program 
to counties and municipalities 


design standards, have been cooperatively 
developed between the Commissioner and 
representatives selected by the local offi- 
cials. 

5. Design standards have been estab- 
lished to provide adequately for anticipated 
traffic on a 20-year projection. 

6. Definite policies have been established 
limiting the use of state-aid funds for right- 
of-way acquisition, construction or recon- 
struction of storm sewers, street lights, side- 
walks and public utilities. 

7. Equitable fund distribution is assured 
by the screening committee of local engi- 
neers, which reviews all reports for needs 
and decides where mileage additions are 
to be authorized. 


When improving routes in densely populated urban areas of Minnesota, major effort 


is made to obtain a finished street of maximum capacity, including the use of gradual 


grades and good sight distances, plus the elimination of parking on each side. This 
project, in the City of Richfield, was completed in 1959. 
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Conveniences for 
Ohio campers 


FRED J. MAY, Senior Associate, Alden E. Stilson & Associates, Limited, Columbus, Ohio 


Today more Americans than ever 
camp out—for fun and economy. 
With the limited areas available for 
camping a high standard of sanitation 
facilities is necessary. To protect the 
health of the campers the Ohio Depart- 
ment of Natural Resources, Division of 
Parks, recently completed excellent 
water and sanitary waste installations 
at the Rocky Fork State Park near 
Hillsboro, in southwestern Ohio. 
Provision was made for 142 camp 
sites at a cost of $146,300. The 20- 
acre camping area is lightly wooded 
and slopes gently toward Rocky Fork 
Lake. The camp sites are served by 
one centrally located washhouse, five 
latrines, and eleven combined drink- 
ing fountains and waste drains spaced 
conveniently throughout the area. 
Planned for future construction is a 
commissary where camping provisions 
will be sold. The washhouse has 
shower and laundry facilities in addi- 
tion to flush toilets, urinals and lava- 
tories. The laundry has stationary 
tubs, two automatic washers and one 
automatic dryer. Hot water is avail- 
able from a 200-gal unit heated by 
as. 
. Four of the latrines contain three 
flush toilets and three lavatories for 
women; and two flush toilets, one 
urinal and three lavatories for men. 
Maximum distance from a tent site to 
the facilities is about 200 ft. All 
plumbing in the washhouse and la- 
trines conforms to the Ohio Plumbing 
Code. 


Water supply 


Water is taken from the Clear Creek 
branch of Rocky Fork Lake. The wa- 
ter, from a submerged intake 700 ft 
offshore, is brought through a 4-in. 
gravity supply pipe to a pumping 
structure on shore. A_ centrifugal 
pump, electrically driven, forces wa- 
ter through a 2-in. pipe to the treat- 
ment plant. Capacity criteria are: 


142 camp sites at 100 gpd 
Commissary (future) 
Manager’s residence 


Total 16,950 gpd 


Treatment consists of slow sand 
filtration in two 6-ft x 8-ft units, with 
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chlorination. Storage is provided by a 
clearwell of 25,000-gal capacity ad- 
jacent to the control room. Service is 
provided by an automatically con- 
trolled hydropneumatic system includ- 
ing pressure tank, compressor, and 
service pump. The washhouse, latrines 
and fountains are supplied through a 
distribution system from the pressure 
tank. 

Raw-water pumping and treatment 
are automatically controlled. Ade- 
quate valving makes it possible to use 
either or both filters and to shut off 
equipment for repairs. 


Sanitary waste 


Sanitary wastes from the wash- 
house, latrines, fountains and waste 
drains, and from the manager’s resi- 
dence, are collected in 6-in. vitrified 
clay-pipe sewers and taken to a treat- 
ment plant. Sewer gradients provide 
for a minimum velocity of 2 fps. Man- 
holes are placed at all changes in 
sewer alignment or grade, at all sewer 
intersections, and at intermediate 
points on long runs. Pipe joints are of 
the premolded bituminous type. 

Sanitary wastes are treated by a 
package-type aerobic digestion plant. 
It includes an inlet box, screening and 
cutting mechanism, aeration tank, set- 
tling tank, froth control system, and 
effluent trough. Air for aeration, air 
lift for sludge return and for froth 
spray, are provided by two blowers 
housed in a separate structure. Plant 
effluent is discharged to the lake 
through a 6-in. outfall sewer. The 
50-ft length of outfall extending into 
the lake is protected by stone riprap. 
The outfall discharge point is approxi- 
mately 1,700 ft downlake from the 
water supply intake. 

Electric service to the water treat- 
ment and sanitary waste treatment 
plants is single phase 220/110 v, the 
only service available in the area. The 
electric motors, the largest of which is 
10 hp, have a capacitor start with 
magnetic combination starters. Frost 
protection for the water and sanitary 
waste plants is provided by electric 
heaters. 

The facilities are operated only in the 
spring, summer and fall months. The 
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water plant can be operated off season 
to refill the clearwell. Washhouse, 


flush-type latrines, and fountains are 
drained during freezing weather. The 
one pit-type latrine is retained for the 
off-season use of hunters and park 
personnel. Sanitary wastes from the 
manager’s residence are bypassed to a 
septic tank during the winter months. 


Project costs 


The total cost of $146,300 in- 
cludes water lines, sanitary sewers, 
water treatment plant and intake, sani- 
tary waste treatment plant, wash- 
house, latrines, fountains and waste 
drains, engineering, construction in- 
spection, and miscellaneous expenses. 
The breakdown follows: 


. Water treatment plant, 
including 25,000-gal clearwell 


. Water intake (700 ft offshore) 
. Water lines (3,150 lin ft) 


$ 21,800 
12,700 
12,100 


. Sanitary waste treatment plant 32,400 


. Sanitary sewers (4,200 lin ft 


of 6-in. pipe, 15 manholes) 24,300 


. Washhouse with showers 


and toilets 20,250 


. Four latrines 20,350 


. Eleven fountains and 
waste drains 2,400 


Total $146,300 
Unit cost per camp site $ 1,030 


The facilities were authorized and 
paid for by the Ohio Department of 
Natural Resources. Herbert B. Eagon 
is director, and F. O. Kugel, now re- 
tired, was chief engineer. The Ohio 
Department of Public Works served 
as the contracting agency. T. J. Kauer, 
F. ASCE, is director, and Lee W. 
Blackburn, also now retired, was engi- 
neer at the time. 

These improvements were designed 
by Alden E. Stilson and Associates, 
Limited, consulting engineers of Co- 
lumbus and Cleveland. Plans were re- 
viewed by the Ohio State Department 
of Health. The facilities were con- 
structed under three separate con- 
tracts: general, S. T. Kenyon & Co., 
Inc., Portsmouth, Ohio; plumbing, 
Hanagan Construction Co., Urbana, 
Ohio; and electrical, Bowers Electric 
Co., Inc., Chillicothe, Ohio. 
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Water works statistics 

Intake. In Rocky Fork Lake, about 700 ft off- 
shore in dredged area. Structure is a 36-in. 
corrugated metal pipe set on end on a 12- 
in. concrete base. Height inside is 4.5 ft. 
Top, submerged 5.5 ft below normal lake 
level, is covered with hardware cloth on a 
removable frame. 


Raw-water supply. A 4-in. galvanized steel 
gravity line supplies water from the intake 
to the pumping structure on shore. Pump- 
ing structure is a welded steel pipe of 42- 
in. diameter with a %4-in. wall and a height 
of 17.5 ft. Lower end is supported on a 
concrete base, and covered top is 8 ft 
with weatherproof electric motor, is mount- ll ted. 
controls and standard valving. Discharge 
line to water treatment plant is 2-in. gal- . Pd 
vanized steel 520 ft long. 


Water treatment. Plant consists of influent 
box, two 48-sq ft slow sand filters, two hy- 
pochlorinators connected to filter dis- 
charge, a 25,000-gal clearwell, and hydro- 
pneumatic pressure system. Included are 
1,650-gal pressure tank, compressor, 135- 
gpm service pump, and automatic controls. 


Distribution. Galvanized lines are 3 in. and 
4 in. in diameter. Pipe is buried to provide 
a minimum cover of 3.5 ft to prevent freez- 
ing. 


Sanitary waste statistics Latrines, fountains and waste drains are spaced conveniently through camp area. 


Sewers. For the 4,200 lin ft of 6-in. vitrified Legend 
clay pipe, gradients range from 0.6 to 8.75 & Camp sites 
percent, Maximum manhole spacing is 400 


ft. Latrine 


Waste treatment. Aerobic digestion plant, 
of package type, as manufactured by Chi- 
cago Pump Co., has screening and cutting 
mechanism for average flow of 15,000 gal 
per day. Aeration tank, 10 ft x 16 ft, with 9- 
ft water depth, has 10,800-gal capacity. Set- 
tling tank is 10 ft x 5% ft x 12% ft deep, 
with volume of 416 cu ft. Two 70-cfm blow- 
ers, of 4-psi pressure, are located in a con- 
crete-block blower house. 

Scale in feet 


i i Managers 
Effluent sewer. Discharge is through 440 lin bee _ > 


ft of 6-in. pipe to an underwater outlet Weis busines 
1,700 ft down-lake from the water supply Scale in feet plant 


nee. FIG. 1. Camping area at Rocky Fork State Park covers 20 acres. 


Control building for water treatment plant has slow sand filters In park's sanitary waste treatment plant, screening and cutting 
at right, and 25,000-gal clearwell below ground at left. Capacity mechanism, aeration tank and settling tank are at left, and 
provides for 142 camp sites at 100 gpd each. blower building at right. 
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finery. 


From 


Photo 1. Most of the waste treat- 
ment facilities are located in front 
of the row of trees running across 
this overall photograph of the re- 


refinery wastes 


to potable water 


WALTER T. McPHEE, M. ASCE, Vice President, and ARNOLD R. SMITH, M. ASCE, Senior Engineer 


Hydrotechnic Corporation, Consulting Engineers, New York, N. Y. 


P assing treated refinery wastes 
through a display fountain and an 
aquarium stocked with lake fish is the 
proof offered by Cities Service Oil 
Company Ltd. of Canada that it is 
not polluting the waters of Lake On- 
tario. Because its wastes go into this 
lake, the source of water supply for 
surrounding communities, the Trafal- 
gar Refinery sends its waste liquids 
through a ten-unit plant that provides 
an extremely high degree of treat- 
ment. 

The complete waste treatment facili- 
ties comprise: 


1. Stripping of sulfides and ammonia 

2. Oil and tank bottoms separation 

3. pH adjustment 

4. Temperature adjustment 

5. Chemical coagulation and precipitation 
6. Two-stage biological oxidation 

7. Final settling 

8. Ozonation 

9. Adsorption 

10. Filtration 


Cost analyses showed that the most 
economic overall process was a com- 
bination utilizing the most efficient 
steps of these ten operations. 


Plant description 


The first phase of the treatment, the 
stripping of sulfide and ammonia, is 
done in a process unit of the refinery 


proper. The stripped wastes pass 
through a Parshall flume for flow 
measurement and then into the head 
end of the oil separators. These are 
the four rectangular units seen to the 
right of the treatment building in 
Photo 1. Two are used for process 
wastes and two for surface drainage 
waters. 

The first section of the process sepa- 
rators is covered by a hood to mini- 
mize evaporation of hot volatiles. This 
is one of the measures taken to reduce 
air pollution. Oil recovered from the 
separators is pumped to the used-oil 
tank just behind the right side of the 
main treatment building. 

The effluent from the process-water 
oil separators contains slugs of acid 
and caustic, and also heavy concentra- 
tions of other materials. These could 
play havoc with the treatment process 
if allowed to pass through without 
preliminary adjustment. This is ac- 
complished in two steps. 

The first step is carried out in the 
equalization basin, the second basin 
from the right in foreground of Photo 
1. (The basin on the extreme right is 
used for emergency overflows.) The 
equalization basin, also seen in Photo 
2, was made large enough to hold the 
total flow through the plant for 24 


hours at the design rate of 360 gpm. 

A pipe in the center distributes the 
waste throughout the length of the 
basin. Piers to left and right of center 
carry air headers and steam lines. The 
air is for mixing, and the steam of 
course is to prevent freezing in win- 
ter. Floating oil is skimmed off at the 
discharge end of the basin. 

From here, the waste is pumped 
through heat exchangers in the treat- 
ment building. pH is adjusted auto- 
matically by pumping acid or caustic 
into the pump discharge line. From 
the heat exchangers, the waste passes 
to the head end of the flocculator- 
clarifiers. An alum solution is added 
after the waste has been heated. 

In the flocculation tanks (Photo 3), 
air is used to gently mix the waste and 
alum solution. A perforated baffle 
separates the flocculation and clarifi- 
cation compartments. 

From the flocculator-clarifiers, the 
waste goes to the aeration tanks, which 
are rectangular in shape and are lo- 
cated under the trickling filters. The 
waste is discharged over a V-notch 
weir running the length of the tanks. 
This is done to keep the air require- 
ments within practical limits in all 
parts of the tank. Each aeration tank 
has a detention time of nine hours at 
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Photo 2. (far left) 
Equalization basin 
was designed to 
hold the flow for 24 
hours at the design 
rate of 360 gpm. 
Floating oil is skim- 
med off at discharge 
end in background. 


Photo 3. (left) In the 
flocculation tanks, 
air is used to gently 
mix the waste and 
alum solution. A 
perforated bafile 
separates the floc- 
culation and clarifi- 
cation compart- 
ments. 


design flow. These aeration tanks are 
followed by secondary aeration of ap- 
proximately three hours in order to 
compensate for any short-circuiting in 
the primary aeration tanks and to 
stabilize the sludge. 

After aeration, the waste is pumped 
to deep plastic trickling filters (Photo 
4) to further reduce the phenolic com- 
pounds. The media used is Dowpac, 
developed by the Dow Chemical Co. 
The waste then goes to a chamber 
where part is separated for recircula- 
tion on the trickling filters and the 
remainder goes to the secondary clari- 
fiers (Photo 5). Return sludge from 
the clarifiers is air-lifted to a splitting 
box where it can be divided into two 
streams, one for return sludge to the 
primary aeration tanks and the second 
for excess sludge to aerobic digesters. 

The treated waste goes next to a 
holding basin. There are three of these 
basins, shown in the left foreground of 
Photo 1. Each basin can hold the de- 
sign flow for a 24-hour period. If the 
treatment up to this point has been 
satisfactory, the waste is pumped to 
the ozone reaction tank. If it has not 
been satisfactory, the waste can be 
added to the raw waste for retreatment. 

After ozonation, activated carbon is 
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TABLE |. Effluent objectives 


In EFFLUENT AFTER INITIAL 


ILUTION 
Coliform MPN ...... Less than 2,400 
per 100 ml 
Phenolics _ Less than 20 ppb 2 re 
Maximum, 5 ppb 
pH 5.5 to 10.6 6.7 to 8.5 
Iron 17 ppm 0.3 ppm 
To less than 4 
Oil (total) 
Floating 
solids None 
Settleable 
solids None None 


added to absorb the remaining phe- 
nolic compounds. Then comes sand 
filtration, the final step. 

Treatment objectives were divided 
into two parts—those applying to the 
effluent directly and those applying to 
the effluent after initial dilution with 
the lake water. See Table I. The state- 
ment “after initial dilution” poses a 
question. If the tremendous volume of 
water in the lake is moving rapidly, 
the refinery effluent can be quickly 
diluted. On the other hand, if the cir- 
culation is sluggish, the concentra- 
tion of contaminants can conceiva- 
bly build up to unacceptable levels. 

In general, at the point of effluent 
disposal, the lake has a circulation to 
the south. When the wind is from the 
south or east, the circulation may be 
stopped and even reversed. The dilu- 
tion factor would be extremely small 
under such conditions and might be 
nil at certain times. The frequency of 
occurrence of these times was next to 
impossible to predict with the existing 
available records on the movement of 
the lake water. 


Operation of the plant 


The waste treatment plant was de- 
signed to treat an average of 360 gpm 
and a peak of 720 gpm. The phenolic 
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Photo 4. Some of the phenol reduction 
is accomplished in the deep plastic 
trickling filters utilizing Dowpac media, 
developed by the Dow Chemical Co. 


Photo 5. The effluent weirs of the second- 
ary clarifier lead to the holding basins. 
The trough carries waste from the floccu- 
lator-clarifiers to the aeration tanks. The 
tank to the rear is an aerobic digester. 


— 


design loading was 200 Ib per day, or 
a concentration in the waste of 47 
ppm. Most of the treatment units are 
in duplicate so that a flow of up to 720 
gpm can be treated without affecting 
any of the design criteria. 

During the summer of 1960, a se- 
ries of testing programs was con- 
ducted to profile phenolic reductions 
as the waste water passed from unit to 
unit. During the test period, the aver- 
age waste-water stream from the re- 
finery was 270 gpm. Since the refinery 
was operating at less than capacity at 
that time, the 270-gpm figure was 
reasonable. 

At this flow the oil separators oper- 
ated at removal efficiencies of from 85 
to 94 percent. Oil concentrations in 
the waste-water streams were quite 
high and the oil content in the ef- 
fluent of the separators was greater 
than expected. 

The aerated equalization basin took 
waste-water streams that varied in 
phenolic concentration from 40 to 
peaks of over 80 ppm and leveled 
them out to a fairly constant feed of 
about 40 ppm. The other chemical 
characteristics of the waste-water 
stream were also equalized to a satis- 
factory level. An added function per- 
formed by the basin was that of oil 
removal. The equalization basin took 
waste-water streams having oil con- 
centrations from 270 to 440 ppm and 
reduced them to between 50 and 100 
ppm. This air-agitated basin was per- 
forming an excellent job as a second- 
ary oil separator. 

The flocculator-clarifier units com- 
pleted oil separation. These units had 
been designed for a “turn-around” 
flow of 720 gpm and, since the flow 
was less than 360 gpm, only one unit 
was used during this testing period. 
The oil in the effluent was consistently 
less than 15 ppm. Coagulant dosage 
was approximately 2 grains of alum 
per gallon ata pH of 10.0. 

The pretreatment-unit processes of 
gravity oil separation, equalization, 
and flocculation, while removing near- 
ly all the oil, also removed a sub- 
stantial part of the other contami- 
nants, and thus lowered the load on 
the biological processes, as follows: 


EFFLUENT TO 
LOGICAL OXIDATION 


INFLUENT TO 
PRETREATMENT 


Phenols, ppm 40-80 40 
COD, ppm __1,200-2,350 240-440 
BOD, ppm 1,600 150-250 


After 13 hours, the BOD of the ac- 
tivated sludge (because the flow was 
less than the design flow) was reduced 
from an average of 200 ppm to about 
50 ppm, and the COD (chemical oxy- 
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gen demand) was reduced from an av- 
erage of 400 ppm to 150 ppm. In ten 
hours of activated-sludge treatment, 
the phenolics were reduced from 40 
ppm to about 1 ppm or less, and after 
an additional three hours of aeration 
and passage through the Dowpac fil- 
ters, the concentration was reduced to 
some 0.35 ppm. The BOD loading on 
the aeration tanks was about 23.5 Ib 
per day per 1,000 cu ft of tank. The 
phenol loading was about 3.5 Ib per 
day per 1,000 cu ft. Mixed liquor 
solids in aeration tanks were held at 
about 1,000 ppm. 

The return-sludge ratio was higher 
than anticipated since the solids con- 
centration from the secondary clari- 
fiers was only 0.25 percent. No at- 
tempt has been made to increase the 
return-sludge concentration since the 
present mixed-liquor solids concentra- 
tion and detention time appear to be 
at their optimum values. 

To date, the operating results from 
the Dowpac filters have been inconclu- 
sive. This is probably due to the low 
organic loadings. The activated sludge 
part of the waste treatment plant pre- 
cedes the Dowpac filters and this 
process was performing most of the 
job of reducing the phenolics. For a 
very short time during the testing pe- 
riod, the Dowpac filters were placed 
in front of the activated sludge tanks. 
The concentration of phenolics ap- 
plied was about 43 ppm. At a hydrau- 
lic loading rate of 37 million gal per 
acre per day, the filter removed more 
than 50 percent of the applied phe- 
nolics. During this same test, the ac- 
tivated sludge treatment followed the 
filter and it further reduced the phe- 
nolics to less than 0.5 ppm. 

This was not considered to be a fair 
test, since the slimes on the filter were 
acclimated to loadings of less than 1 
ppm up to three to four days before 
the test, and then shocked with load- 
ings of 40 ppm or greater. Manage- 
ment saw no reason why it was neces- 
sary to experiment with the unit proc- 
esses as they were doing a better job 
than originally expected and, inci- 
dentally, with a minimum of attention. 
Experimentation, which could upset 
the process, could not be justified be- 
cause of the public relations value of 
maintaining a constant effluent qual- 
ity. 
The holding basin following the bio- 
logical oxidation phase of the treat- 
ment achieved nothing as far as treat- 
ment was concerned. In the design, its 
sole purpose is to provide a means of 
holding one day’s effluent so that, if 
the process is upset, the stream of 
poor-quality waste water can be held 
for retreatment. 

The ozone reactor performed better 
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than expected. It took waste-water 
streams with phenolic concentrations 
between 0.16 and 0.39 ppm and oxi- 
dized them to less than 0.003 ppm or 3 
ppb. The use of activated carbon for 
final phenolic treatment has not been 
required since the refinery steadied its 
operation. In the two months follow- 
ing start-up, the oil and phenolic load- 
ings on the plant were extremely high 
and carbon was used at that time. 
The rapid sand filter treated the ef- 
fluent from the ozone reactor and 
removed any turbidity that might have 
been present. Except for a very slight 
color, the final effluent was clear, dis- 
infected and fit to drink. A stream 
from the sand filter is adjusted in tem- 
perature and passes through the aqua- 
rium containing the lake fish. Another 
stream passes through a fountain on 
the main highway on the lake front. 


Results evaluated 


The waste treatment plant designed 
for the Trafalgar Refinery of the 


_ Cities Service Co. Ltd. of Ontario, 


Canada, is one of the most compre- 
hensive plants ever conceived and 
constructed. Each unit process is re- 
quired for a specific job and only that 
part of the process that is the most 
efficient is used. No single process 
could do the job required except pos- 
sibly ozone. To use this process by it- 
self would be extremely expensive, 
both in first and in operating costs. 
The results of the treatment are in- 
dicated graphically by a comparison 
of the raw lake water with the final 
plant effluent, as measured during the 
testing program mentioned above. 


Raw Lake 
WATER EFFLUENT 


74-90 deg F 
7.8-8.2 
6.3-8.6 ppm 
205 ppm 


Temperature 85 deg F 
H 6.6-8.2 


.O. 
Alkalinity 
(MO) 


Total solids 116-224 ppm 1522-1606 ppm 
Settleable 
solids 0 0 
Suspended 
lid 


solids 0-40 ppm 
NO, 0.43-21.6 ppm 


NH, 0.30-2.80 ppm 3.90-5.60 ppm 
Phenolics 0-0.003 ppm 0.003 ppm 
COD 74.5-207 ppm ~=‘127-154 ppm 
BOD 0 0-8.2 ppm 


15-32 ppm 
27.0 ppm 


With the exception of increased 
total solids, the effluent from the 
waste treatment plant is as good as the 
raw lake water. 

It should be noted that, while proc- 
ess design and layout of facilities were 
done by Hydrotechnic, Cities Service 
was ably represented in consultation 
by Dr. John D. Frame, the company’s 
industrial waste consultant, Mr. Joe 
Baum of the company’s waste treat- 
ment staff, and by the technical per- 
sonnel of the company, headed by 
Vice President Vivian Sicks. 
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Nomographs for area of concrete 
anchor blocks at pipe bends and tees 


HARRY P. SCHMIDT, Research Engineer, Engineering Division, Public Works Department, U.S. Naval Ordnance Test Station, China Lake, Calif. 


Frequently the civil engineer needs 
to calculate the radial thrust (force, in 
pounds) at a pipe bend. This thrust is 
created by the internal water pressure 
(psi, or head in feet) of the water 
flowing through the pipe. In addition 
the thrust is dependent on: (1) the 
bend or angle of the pipe created by 
the location requirements; and (2) the 
size (nominal diameter, in inches) of 
the piping used. 

Having determined the thrust, the 
engineer is concerned with the support 
of the pipe at bends. In many cases 
unsupported pipe will not withstand 
the stresses created by the factors of 
head, bend, and size. Therefore con- 
crete anchor blocks are generally used 
to support the pipe at bends. 

This in turn makes it necessary to 
equate the value of the thrust found 
for given conditions of internal water 
pressure, pipe size (nominal diameter), 
and type of fitting (degree of bend, 
plug type, tee, etc.). When the soil 
conditions where the block is to be 
placed are known—and the corre- 
sponding allowable soil bearing pres- 
sure (in psf)—the area of the thrust 
block (in sq ft) can be obtained. 

It would appear that considerable 
effort must be expended in comput- 
ing the required areas of thrust blocks 
for situations affected by the five vari- 
ables listed. A nomograph relating 
these six variables is therefore useful. 
Granted that effort must be expended 
to prepare the necessary nomograph, 
yet the large ultimate saving in time 
justifies the effort. 

Such a chart, Fig. 1, will yield 
thrust-block areas for all pipe bends 
up to 90 deg, for dead ends, plugs, or 
caps. This chart is based on the equa- 
tion, 


125 H (Za) sin A=T=PA 


in which 


H = hydraulic head, ft 

d = diameter of pipe, in. 

A = pipe bend, deg 

T = total radial thrust, in Ib 
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P = internal water pressure, in psi 
A = area of thrust block, in sq ft 

This nomograph was developed by 
the writer at the request of William 
G. Burke, M. ASCE, Head, Civil En- 


nN 


Pipe bend, deg 
> 
8/8 
4 


T 


S855 


8 


it 


88s 
Diameter of pipe, in. 


Index line 


gineering Section, Design Branch, 
Engineering Division, Public Works 
Department, U.S. Naval Ordnance 
Test Station, China Lake, Calif. Since 
Fig. 1 is not adaptable for incorporat- 
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T 


Area of thrust block, sq ft 


T 


3 


8 


Internal water pressure, psi 
Hydrostatic head, ft 
Total radial thrust, Ib 


3 


50 


FIG. 1. Nomograph for bearing area of anchor blocks at pipe bends. 
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ing T-type fittings, a second nomo- 
graph, Fig. 2, was developed by Mr. 
Burke on the same basis to provide 
this information. 


Sample calculations 


Nomograph for pipe bends, Fig. 1. 
Assume the following values are 
given: pipe bend, 30 deg; pipe diam- 
eter, 12 in.; hydrostatic head, 150 ft; 
soil bearing pressure, 2,500 psf. 

With a straight line, connect 12 in. 
on the diameter line with 150 ft on 
the line for hydrostatic head. This 
line will intersect the “index line” at 
some point. Connect this point with 
30 deg on the pipe-bend line and ex- 
tend this straight line to the line for 
total thrust, which is about 4,000 Ib 
in this case. Draw a straight line be- 
tween this value and 2,500 psf on the 
line for soil bearing pressure. This 
line intersects the line for thrust-block 
area at approximately 1.6 sq ft. The 
accuracy can be verified by the basic 
formula. 

Nomograph for pipe tees, Fig. 2. 
The following values are given: pipe 
diameter, 10 in.; internal water pres- 
sure, 200 psi; and soil bearing pres- 
sure, 4,000 psf. 

Locate the intersection of the line 
for a 10-in.-diameter pipe with the 
200-psi line for internal water pres- 
sure. From this intersection draw a 
straight horizontal line cutting through 
the total-thrust line at approximately 
16,000 Ib. Continue this horizontal line 
to its intersection with the vertical line 
for 4,000 psf of soil bearing pressure. 
This intersection lies on the line for a 
thrust-block area of 4 sq ft. Compu- 


Hydrostatic head, ft 
700 600 500 400 300 200 100 


Area of thrust block, sq ft 


40 30 20 13.12 


| 


| 


\ 


\ 


ft 


Total thrust, Ib 


Diameter of pipe, in 


FIG. 2. Nomograph 


Areajof thrust block, 


for bearing area of 
anchor blocks for 
Pipe tees. 


Internal water pressure, psi 


tations using the basic equation will 
verify the accuracy of the result. 
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Deflection calculated by 


the conjugate-beam method 


JACK I. MANN, A.M. ASCE, Structural Engineer, Clarkeson Engineering Company, Inc., Boston, Mass. 


I, continuous beams or rigid frames 
with a constant moment of inertia, the 
determination of deflection due to uni- 
form load is very laborious and time 
consuming. Usually it is required to 
give the dead-load deflection at each 
tenth point—for camber purposes in 
bridge steel design, and for forming 
purposes in concrete construction. 
Calculation of deflections by the 
method of virtual work has been the 
subject of three recent articles in CrviL 
ENGINEERING—by Elwood Heinz, 
A.M. ASCE (November 1958, p. 73); 
by Prof. Charles W. Cunningham, 
F. ASCE (March 1959, p. 61); and by 
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H. H. Fickel (June 1960, p. 70). The 
first two deal with the numerical work 
involved in integrating the product of 
two functions; the third deals with the 
use of M-m tables. 

The conjugate-beam method here 
presented is more easily adaptable to 
any type of structure subjected to a 
uniform load provided that the inde- 
terminate moments are known at the 
supports. With this method, an ex- 
terior simple support of a real continu- 
ous beam has the same type of support 
as the conjugate beam. The end re- 
action of the conjugate beam is equal 
to the end slope of the deflected real 
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beam. Since there is no deflection of the 
end support for the real beam, it must 
follow that there is no moment in the 
conjugate beam. 

Interior supports of a real continu- 
ous beam are replaced by a hinge in 
the conjugate beam, and the elastic 
curve of the deflected real beam fol- 
lows a smooth curve at the interior 
supports without any angular discon- 
tinuity. It follows that the algebraic 
sum of the left and right slopes of the 
deflected real beam must equal zero. 
Therefore the interior reaction on the 
conjugate beam is equal to zero. 

On this basis, each individual span 
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of a continuous beam can be analyzed 
as a simple span loaded with the M/EI 
diagram. The graph, Fig. 1, gives values 
for and k,. The basic equation is 


2 
(Mik. + Moka + Moly +...) 


(1) 
which gives the deflection in inches. The 
notation is 
A, = deflection 
M, = simple beam moment, in ft-kips 
Ms, = moments at supports, in 

ft-kips 
L = span, in ft 
E = modulus of elasticity, in ksi 
I = moments of inertia, in in.‘ 
ks, ka, kv, ke = coefficients respectively 
for M,, Ma, Mo, M. 
Example 1 
For the two-span continuous beam 
shown in the accompanying figure, de- 
termine the dead-load deflections at the 
quarter points. 
Given: E = 29 x 10° ksi; J = 4,000 
in.4 
Ma, = 0.125 X (49)? X 1.0 = 
300 ft-kips 
M,2 = 0.125 X (60)? X 1.0 = 
450 ft-kips 
M, = M, = 0; M, = — 382 ft-kips. 


kip per ft 


L =49' — L2=60! 


+ 
M,= 300 M,=450 


Moment diagram, Example 1 
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By substitution in Eq. 1, the deflection 
is obtained in inches. The computations 
are given in Table I. 


Example 2 

For the three-span continuous beam 
shown in the accompanying figure, de- 
termine the dead-load deflections at 
0.2 Le and 0.5 Le. 

Given: E = 3 X 10° ksi; I 
in.4; My. = 450 ft-kips; M, 
ft-kips; M, = — 294 ft-kips. 

Again, by substitution in Eq. 1 the 
deflection is found. Here 

(60)? 
A os 12 = 3708 x 20 x 108 * 

[107 (450) + 83 (—266) + 55 (— 304)] 

= 0.56 in. 


x 


20,000 
— 262 


(60) 
3 X 10° x 20 x 10° 
[180 (450) + 108 (— 266) + 108 x 
(—304) ] = 1.17 in. 


w=! kip per ft 


A os 12 = 


Moment diagram, Example 2 


Example 3 
For the rigid frame shown in the ac- 
companying figure, determine the dead- 
load deflection at the midpoint. Neglect 
the effect of axial loads. 
Given: E = 29 x 10° ksi; I; = I: = 
300 in.4; M, = 112.5 ft-kips; Mp = M. 
— 56.25 ft-kips. 
Again using Eq. 1, the deflection of 
the beam at 14 Le is 


A= 39 x 300 L!80 (112.5) + 
108 (— 56.25) + 108 (— 56.25) ] 
9.838 in. 
The deflection of the leg at 14 L; is 
(15)? 
A= — 56. 
29 x10 x 300 [108 (— 56.25)] 
wae 1 kip per ft 
a b 
i; 
I, I, 
+ 
M,=1125 
Moment diagram, Example 3 
Example 4 


For a simple span where L = 70 ft, 
compute the maximum live-load deflec- 
tion due to H20-S16-44 loading. Wheel 
distribution is 0.5 lane. 

Given: Impact, 25.6 percent; I = 
18,000 in.4; E = 29 X 10* ksi; M, = 619 
ft-kips. 

To solve, use the equation 


A: EI (k.M,) 


70° 
29 x 16% X 18 X 10° 


(180 x 619) 
= 1.050 in. 


By the exact method, A = 0.965 in. 
The error is less than 9 percent, on the 
conservative side. 


TABLE |. Computations for Example 1 


kM, 


COEFFICIENTS 
SPAN POINT | 
% 20.698 128 0 67 
" 180 0 108 
lL, % " 128 0 95 
% 31.034X10-° 128 «095 
" 180 0 108 
lL, % " 128 0 67 
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k, =k,M, A, inches 
0 38,400 0 — 25,594 0.2651 
0 54000 0 —41,256 0.2638 
0 38400 0  —36,290 0.0437 
0 57,600 0 —36,290 0.6673 
0 ~=81,000 0 — 41,256 1.2334 
0 57,600 0 — 25,594 0.9933 


a 
H 
a b 4 
| 
M, = -304 
> 
M,= 221 M, = 288 
M, = 450 
> kM, k,M, DEFLECTION 


Young engineers can learn much from office computers 


To THe Eprror: As an engineering ed- 
ucator and as a member of the Commit- 
tee on Electronic Computation of the 
ASCE Structural Division, I was attracted 
to the article, “The Electronic Computer 
—It Creates Problems as well as Solu- 
tions,” by Donald R. Goodkind in the 
June 1961 issue, p. 68. 

The a@,or infers that the electronic 
computer might inhibit the training of 
young engineers. It seems to me that it 
is the employer’s direct responsibility to 
see that this does not happen, that he 
should not just exploit young minds, but 
deliberately train them. Every computer 
program in the office library should be 
fully described for all users—the problem 
to be solved, the mathematical and logi- 
cal basis of the program, the range and 
limitations of the solution, the nature of 
and restrictions on input, the output for- 
mat, and all other items necessary for 
complete understanding. Young engineers 
should be encouraged to experiment to 
some extent with such programs, using 
simple problems and testing the results 
against their own understanding. 

Many young engineers will readily ac- 
cept without serious question the standard 
mathematical library routines employed 
in a computer, but will be very reluctant 
to accept ready-made programs for engi- 
neering problems without being given the 
opportunity to understand them. It may be 
expeditious and economical over the short 
range for the employer to encourage blind 
use of programs, but it is grossly unfair 
to the young engineer in terms of his own 
professional development, and further- 
more deleterious to the long-range growth 
of the organization. 

Young engineers these days have, in 
general, more mathematical ability and 
computer facility than their superiors and 
can offer these talents to thei: employers 
in trade for the wisdom of the employer’s 
experience. Since there is no substitute for 
practice and experience, the young engi- 
neer must be continuously faced with 
analysis and design problems beyond 
those that are possible in an undergradu- 
ate engineering program. The digital com- 
puter in fact permits the rate of gaining 
such experience to be stepped up, and it 
is the wise employer who deliberately uses 
his computer as a training facility and not 
only as a super slide-rule to lower costs. 

The digital computer has made it pos- 
sible even for engineering colleges to step 
up the experience of the student. More- 
over it is possible to crystalize his under- 
standing of both physical and mathemati- 
cal aspects of a problem through relief 
from the onerous but necessary compu- 
tations, to sharpen his intuition through 
comparative solution of real problems 
with realistic numbers as opposed to single 
solutions of oversimplified problems with 
the numbers adjusted in advance for easy 
hand calculation. Students are also shown 
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that the use of digital computers is not 
always appropriate, that mental calcula- 
tion, slide rules, and desk calculators still 
have considerable merit. 

I suggest, therefore, that the digital 
computer is not necessarily inhibiting in 
the training of young engineers, but can 
be the means of improving th. judgment 
and imagination that mark the competent 
engineer. The author, in posing the prob- 
lem, seems to place the responsibility for 
solving it largely upon the professional so- 
cieties, their computer committees, and 
the engineering colleges, and too little on 
the employer himself. 

It is folly for an employer, in exploit- 
ing the digital computer, to be motivated 
solely by the attraction of lower costs and 
less time. It seems short-sighted to devote 
all direct savings from digital computation 
to lowering costs and working more 
cheaply than one’s professional competi- 
tion. Conversely, it is much wiser to use 
some of the “savings” to up-grade and 
refine design to the benefit of the client 
and the satisfaction of the young engineer 
and to increase salaries of young engi- 
neers. 

If, as I believe, it is the professional 
obligation of employers to add their wis- 
dom of experience to the substantial abil- 
ity of the new generation of engineers, 
then the digital computer should not be 
overlooked as one means to this end. 


Gorpon P. FisHEeR, F. ASCE 
Associate Dean, College of 
Engineering, Cornell Univ. 


Ithaca, N. Y. 


Wanted—a trough compass 


To THE Eprror: Can any of your read- 
ers help me? I am looking for a trough 
compass to replace the lost one that came 
with an old-model K. & E. alidade I own. 
The compass is described as “covering 20 
deg, graduated on raised arc to half de- 
grees. Needle about 5 in. with stop. Base 
about 1% x 7% in.” 

K. & E.’s second-hand department can’t 
help and I have written to a number of 
dealers in vain. 


JOHN C. MADDEN 
R 2, Carmel, N.Y. 


Photogrammetry for 
modern pipeline location 


To THE Epiror: The Association of 
Professional Photogrammetrists was 
pleased to see that the paper, “Aerial 
Photography Aids Pipeline Location,” 
presented by Philip Guss at the ASCE 
Phoenix Convention, was published so 
soon after presentation (June, p. 48). 

The paper exemplifies an accurate, up- 
to-date report on an engineering problem. 
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This timely discussion of what photogram- 
metry can accomplish in pipeline location 
will be of value to many readers. 

If you need assistance in contacting 
competent authors, or in evaluating arti- 
cles, in the rapidly advancing field of pho- 
togrammetry, our organization will be 
pleased to cooperate. 


JoHN H. WICKHAM, JR. 
Executive Director 
Association of Professional 
Photogrammetrists 
Jenkintown, Pa. 


Memo from an old-timer 
on public speaking 

To THE Epitor: In my time I have at- 
tended many engineering meetings and 
listened to the delivery of many papers. 
In fact, I have delivered a goodly number 
myself. 

If a paper is worth writing, it’s worth 
presenting in a manner that will rivet the 
attention of the audience to it. This posi- 
tively cannot be accomplished by reading 
it with eyes glued to the text and talking 
or mumbling monotonously into it, as is so 
often done. 

I'm for those who deliver their papers 
facing the audience, with the aid of noth- 
ing more than a few reminder notes on a 
slip of paper or on the back of a calling 
card in hand. If such a one has lantern 
slides, he still faces the audience, and does 
not mumble to the screen; he points them 
out and then turns and talks. 

“Speak the speech, I pray you, as I 
pronounced it to you, trippingly on the 
tongue; but if you mouth it, as many of 
your players do, I had as lief the town 
crier spoke my lines.”—-Shakespeare 

Also, let us all pronounce common 
words correctly. 


J. C. STEVENS, 

Past President, ASCE 
Consulting Hydraulic Engr. 
Stevens & Thompson Engrs. 


Portland, Oreg. 


Variety of subject matter in 
“Civil Engineering” praised 
To THE EpiTor: CiviL ENGINEERING is 

a very good all-round magazine covering 
a great variety of subjects. This is fine the 
way it is. Each individual has specific 
interests and naturally follows those arti- 
cles that best suit his interests; so to ask 
for more in any one field would special- 
ize the magazine too much. If a person 
wants further information in his field, he 
can look to journals that emphasize that 
field more particularly. But keep Civit 
ENGINEERING as is. Then everyone will be 
pleased. You can’t cover everything in 
one periodical. 

J. C. TuRNER, A.M. ASCE 

Design Engr. (Structural) 

J. H. Pomeroy Company 
San Francisco, Calif. 
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To THE Eprror: An error in my Engi- 
neers’ Notebook article, “Determining 
Vertical Stress Beneath a Footing” (June 
1961, p. 71), has been brought to my 
attention. Example 2 shows a 6-ft x 8-ft 
footing being divided into 6 x 6-ft and 
2 x 8-ft footings whereas it should have 
been divided into 6 x 6-ft and 2 x 6-ft 
footings. 

The equivalent width of the 2 x 6-ft 
footing is 3.46 ft, and the distance from 


Vertical stress beneath a footing 


its center to the point in question is 
/ 6? + 47 = 7.21 ft. The distance from 
the center of the 6 x 6-ft footing to the 
point in question is 1/2? + 4* = 4.47 ft. 

Relate these distances to the footing 
widths, B, and enter the chart with hori- 
zontal distances of 7.21 + 3.46 = 2.08 
B and 4.47 + 6 = 0.74 B respectively. 
Corresponding vertical distances are 10 + 
3.46 = 2.89 B and 10 + 6 = 1.67 B. 

The influence value for the 2 x 6-ft 


portion of the footing is then about 0.01. 
The influence value for the 6 x 6-ft por- 
tion is about 0.07. Adding these values 
together and multiplying by the bearing 
pressure of the footing (0.08 x 2,500 psf) 
produces an answer of 200 psf for the 
vertical stress at the point in question. 

R. ALAN BERGGREN, A.M. ASCE 

Field Engineer 

New York Central Railroad 


Chicago, Ill. 


To THE Epitor: The tests on a “delta 
girder” reported by Homer M. Hadley in 
the May issue, p. 50, are valuable but 
the shape is not new. 

The forerunner of the “delta girder” 
was the delta flange angle shown in Fig. 
1. Angles, about 4 x 4 in., were positioned 
in the manner shown on a continuous, 


Web —> 


Angle 
Plate 


FIG. 1. Girder section for Aare River Bridge, 
built in Olten, Switzerland, in 1950. 


composite single-track railway bridge 
built in Switzerland in 1950. The struc- 
ture has three 118.1-ft spans (Der Bauin- 
genieur, 1950, p. 309). Such angles 
(about 8 by 8 in.) were shown on the 
plans of a through single-track railroad 
bridge with open timber floor for a 75.46- 
ft span built in Germany in 1952. In this 
bridge, corrosion resistance was the rea- 
son for the use of delta-positioned flange 
angles (Der Stahlbau, 1952, p. 90). 

It would seem that the first application 
of wide-flange stiffening by means of an 
inclined plate forming a closed box sec- 
tion with the flange and web occurred 
in the writer’s all-welded alternate de- 
sign for a swing span 137 ft long. Sub- 
mitted to the Corps of Engineers in 1951, 
the steel floor of this bridge acted as the 
top flange of two plate girders. The bot- 
tom flanges had a constant thickness of 
% in. and were stiffened by inclined 
plates % in. thick, as shown in Fig. 2. 
This bridge was to be a partially experi- 


“Delta girders’ have been built for bridges in Europe 


mental structure; it contained little more 
than half the steel in a conventional de- 
sign. 


g" 


30"x 3" 
TYPICAL SECTION 


23.2"x2" plate 
SECTION AT SEAL 


FIG. 2. Bottom flange sections for a projected 
swing span. 


Of similar proportions to the “delta 
girder” in the test reported by Mr. Had- 
ley are the girders in the single-track 
composite railway bridge shown in Fig. 
3, built in Wymeer-Tief, Germany, in 
1951 (Die Bautechnik, 1952, p. 166). 

Five continuous north approach spans, 
and a 134-ft south approach span, of the 
Elbe River Bridge, built in Lauenburg, 
Germany, in 1952, have through “delta 
girders” 9.5 ft deep on the railway side 
and 6.3 ft deep on the highway side. 
The plates, inclined at an angle of 45 
deg, are 9.06 in. wide at both the top 
and the bottom flanges of both girders. 
Torsional stiffness, three-line support of 
cover plates, increased rigidity against 
buckling, a saving in steel in the re- 
strained web, and corrosion resistance— 
all these were listed as the reasons for 
using “delta girders” in this bridge (Der 
Stahlbau, 1952, p. 92). 


12" slab 


15.80.39 plate 
5.12 x 0.39 plate 


ST 19.7w 


FIG. 3. Girder section for Wymeer-Tief single- 
track railroad bridge, of 36-ft span, built in 
Germany in 1951. Inclined plates reach below 
the % depth. 
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The Weser River Bridge, Porta, Ger- 
many, built in 1954, consists of a three- 
span continuous box-plate girder 813 ft 
long, one end span of which is 348.52 ft 
long and has a constant de-th of //31. 
The “delta” arrangement of the girders 
of this bridge is shown in Fig. 4 (Der 
Stahlbau, 1955, p. 97). 


2.3" asphalt 


Web 


FIG. 4. Girder section for Weser River Bridge, 
built in Porta, Germany, in 1954. 


Two through single-track railroad 
bridges side by side in Obereving, Ger- 
many, built in 1955, contain four three- 
span continuous “delta girders” 285 ft 
long and 4.8 ft deep. The 45-deg in- 
clined plates extend the full width of the 
15-in.-wide cover plates top and bottom 
(Der Stahlbau, 1955, p. 151). 

Evidently, the “delta” arrangement can 
result in a variety of advantages, both 
economic and structural. Research pro- 
posed ten years ago would have paid its 
cost immediately and many times over 
since that time in advantageous applica- 
tions of the “delta” principle. Other use- 
ful plate combinations have been devel- 
oped in the intervening years. The tradi- 
tional situation whereby practical appli- 
cations are one or more decades behind 
available knowledge should be termi- 
nated by the introduction of free oppor- 
tunity in the design of all publicly fi- 
nanced bridges. 


Louis BALoG 
Consulting Engineer 


Binghamton, N.Y. 
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AMERICAN 


Headquarters: Hotel Statler-Hilton, New York, N.Y. 


SOCIETY OF CIVIL ENGINEERS 


1961 Annual Convention 


and 


Civil Engineering Show 


REGISTRATION 


Southwest Corner, Exposition Hall, Mez- 
zanine, Hotel Statler-Hilton 


Opens Sunday, Oct. 15, 2:00 to 
5:00 p.m. 


Monday, Oct. 16 through Thurs- 
day, 8:00 a.m. to 5:00 p.m. 


Friday, Oct. 20, 8:00 a.m. to 1:00 
p.m. 


Registration fee for members and 
guests: $5.00. No fee for ladies or 
students. 


HOTEL ACCOMMODATIONS 


The Hotel Statler-Hilton, 7th Av- 
enue at 33rd Street, will be the 
official headquarters for the Con- 
vention, Special arrangements 
have been made to accommodate 
as many as possible at the head- 
quarters hotel. Reservations will 
be accepted by the hotel, up to 
capacity, in the order that reserva- 
tion requests are received. Send 
your request early to assure space 
at the headquarters hotel. For 
your convenience, a request form 
is provided on page 135. 


the information desk. Announce- 
ments seeking individuals will not 
be made in sessions of the Con- 
vention. 


CIVIL ENGINEERING 
SHOW 


Exposition Hall, Mezzanine 


9:00 a.m. to 6:00 p.m., Monday 
through Thursday 


9:00 a.m. to noon, Friday 


Firms supplying materials, equip- 
ment and services used in the vari- 
ous fields of civil engineering will 
participate in the Fifth Annual 
Civil Engineering Show. The ex- 
hibit will afford an opportunity to 
observe at first hand the latest de- 
velopments available to the prac- 
ticing engineer. 


STUDENTS’ HOSPITALITY 
ROOM 


Hartford Room 


Sunday, Oct. 15 12:00 noon to 5:00 
p.m. 


Monday, Oct. 16 9:00 a.m. to 5:00 


p.m. 


Tuesday, Oct. 17 9 a.m. to 2:00 
p.m. 


Students of the Metropolitan Stu- 
dent Chapter Conference will play 
host to all visiting students in the 
student lounge. All students are 
invited to make this Hospitality 
Room their informal “headquar- 
ters” and to come to relax and to 
meet new friends. Light refresh- 
ments will be available. 


Convention Theme: Metroplis 1980 


MONDAY MORNING 
OCT. 16 


Air Transport Division 


Engineering Mechanics 
Division 


9:00 a.m. 


Committee 


October 16-20, 1961 


Presiding: Merit P. White, Member, Exec. 


CONDITIONS OF 
PRACTICE SESSIONS 


It is to be noted that sessions 
sponsored by the Department of 
Conditions of Practice are sched- 
uled at 11:00 a.m. on Monday, 
Tuesday, Thursday and Friday. 
All Technical Division Sessions 
will terminate by 11:00 in order to 
encourage attendance at the COP 
sessions. 


INFORMATION AND 
REGISTRATION 


9:00 a.m. 


9:00 Transcontinental and _Interconti- 
nental Air Transport of 1980 


R. Drxon Speas and Leroy Simp- 
son, R. Dixon Speas Assocs., Man- 
hasset, L. I., N. Y. 


9:30 Future Short-Range Commercial 
Transport 


Davin C. Hazen, Dept. of Aero- 
nautical Eng., Forrestal Research 
Center, Princeton Univ., Princeton, 


10:00 Paved-Area Requirements for the 
1980 Aircraft 


Information and registration facili- 
ties will be maintained on the 
mezzanine floor throughout each 
Convention day. Mail and mes- 
sages will be held for members at 


Rospert Horonyerr, Prof. of 
Transportation Eng., and Research 
Engr., Inst. of Transportation and 
Traffic Eng., Univ. of California, 
Richmond. 


Structural Dynamics 


9:00 Rayleigh Wave Effects Due to a 


9:40 


10:15 


Nuclear Blast on an Elastic Half- 
space 


M. L. Baron, Chief Engr., Paul 
Weidlinger Assocs., New York, and 
C. Lecut, Lt., U. S. Army Ord- 
nance, Industrial Data Agency, 
Snowville, Va. 


Static and Dynamic Tests of Por- 
tal-Frame Knee Connections 


A. SHAW, Structural Re- 
search Engr., U. S. Naval Eng. 
Lab., Port Hueneme, Calif. 


Dynamic Response of Continuous 
Highway Bridges 

TsENG Huanc and A. S. VELETSOos, 
Prof., Civil Eng., Univ. of Llinois, 
Urbana. 
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City Planning Division 
9:00 a.m. 


9:00 A Planning Approach to Urban 
Renewal 


James Feit, Chairman, New York 
City Planning Commission, Dept. 
of City Planning, New York, N. Y. 


9:30 The Urban Renewal Program in 
New York City 


J. Cvarence Davies, Jr., Chair- 
man, Housing and Redevelopment 
Board, New York, N. Y. 


10:00 The Charles Center Project 


Davi Wa ttace, Prof., Univ. of 
Pennsylvania, Philadelphia, Pa. 


10:30 The Engineer’s Role in Planning 
Urban Renewal 


James W. Fo xin, Consulting 
Engr., Washington, D. C. 


Sanitary Engineering 
Division 


9:00 a.m. 
9:00 Report on Research Needs 


L. NEMERow, Prof., Civil 
Eng. Dept., Syracuse Univ., Syra- 
cuse, N. Y. 


9:30 Report on Air Pollution 


T. IncRAM, Consulting 
Engr., Whitestone, N. Y. 


10:00 Food Waste Disposers 


K. S. Watson, General Electric 
Co., Schenectady, N. Y. 


Waterways and Harbors 
and Construction Divisions 


9:00 a.m. 


Presiding: Evan W. Vaughan, Vice Chair- 
man, Exec. Committee, Waterways and 
Harbors Div.; and William P. Kinneman, 
Member, Committee on Session Pro- 
grams, Construction Div. 


9:00 Reconstruction of No. 3 Drydock 
at Portsmouth Naval Shipyard 


W. R. Boyer, CEC, First Naval 
District, Boston, Mass. 


9:45 Construction of Bremerton Super- 
carrier Drydock 


Tuomas TATE, CEC, Puget Sound 
Naval Shipyard, Bremerton, Wash. 


10:15 The Construction of the Port of 
Ashdod, Israel 


CHRISTOPHER J. Murpuy, Vice 
President, Frederick R. Harris, 
Inc., New York, N. Y. 
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Department of 
Conditions of Practice 


Session by Committee on Younger 
Members 


Panel discussions on Professional Re- 
sponsibilities of the Employer and the 
Employee to Each Other 


Moderator: Joun E. HEINZERLING, 
Pittsburgh, Pa. 


What Can the Employer Do to 
Help the Employee Grow in Sta- 
ture and Worth as a Professional 
Engineer? 


Georgian Room 


Panel members: NomMer Gray, 
Partner, Ammann & Whitney, 
New York, N. Y. 


Cuartes M. Dovuke, District 
Engr., U. S. Army Eng. Dist., 
New York, N. Y. 


What Can the Employee Do to 
Improve His Value as a Young En- 
gineer to the Employer? 


Panel members: DonaLp KowrTxo, 
Cost Engr., Esso Research & 
Eng. Co., Linden, N. J. 


Epwarp S. Civil Engr., 
Naval Public Works, New York, 


GENERAL MEMBERSHIP 
LUNCHEON 


Monday, Oct. 16 
12:30 p.m. 


Presiding: GLENN W. Ho coms, 
President, ASCE 


Toastmaster: M. ReEy- 
NOLDs, General Chairman, New 
York Annual Convention Com- 
mittee, and President, Metropol- 
itan Section, ASCE 


Speaker: Ropert WEAVER, 
Administrator of the Housing 
and Home Finance Agency, 
Washington, D. C. 


Subject: Metropolis 1980—Urban 


Renewal. 


All members and guests of the So- 
ciety are invited to attend. Tickets 
are available until 11:00 a.m. 
Monday. 


Per plate, $5.50. 


Terrace Ballroom 


MONDAY AFTERNOON 
OCT. 16 


Student Chapter 
Conference 


Monday, Oct. 16, 2:30 p.m. 


Panel program: The Professional 


Opportunities for Civil Engi- 
neers in New Fields. 
Participating: WHIPPLE, 
Chief Engineer, New York 
World’s Fair 1964-5 Corp. 
(See final program for other panel 
participants. ) 


Air Transport Division 
2:30 p.m. 
Terminal Building Facilities 


2:30 Rebuilding Today’s Pavements for 
Tomorrow’s Aircraft 


Ron Hurtcuinson and SHuc Wa- 
THEN, Pavement Div., Ohio River 
Div. Labs., U. S. Army Corps of 
Engrs., Cincinnati, Ohio. 


3:00 Adapting Today’s Terminals for 
Tomorrow’s Traffic 
Joun P. VEERLING, Chief, Aviation 


Planning Div., Port of New York 
Authority, New York, N. Y. 


3:30 Impact of Vehicular Traffic on 
Air Terminal Facilities 
NorMaN L, Jounson, Chief, Fore- 
cast and Analysis Div., Aviation 
Dept., Port of New York Authority, 
New York, N. Y. 


City Planning Division 
2:30 p.m. 

2:30 Zoning Advances in New York 
City 
LawrRENCE M. Orton, Commis- 
sioner, City Planning Commission, 
New York, N. Y. 

3:00 New Concepts in Zoning 


Jack C. Smirn, Chief, Office of 
Master Planning, Dept. of City 
Planning, New York, N. Y. 


3:30 An Appraisal of Zoning as a City 
Planning Tool 


Ricuarp F. Bascock, Attorney, 
Ross, McGowan & O'Keefe, Chi- 
cago, Ill. 


Engineering Mechanics 
Division 


2:30 p.m. 


Presiding: W. J. Hall, Chairman, and 
R. M. Haythornthwaite, Member, Com- 
mittee on Plasticity 


Plasticity 


2:30 The Post-Buckling Strength of 
Wide-Flange Beams 


G. C. Les, Research Asst., and 
T. V. Garamsos, Asst. Prof., Re- 
search, Fritz Eng. Lab., Lehigh 
Univ., Bethlehem, Pa. 


3:00 Analysis of Frames Loaded into 
the Plastic Range 


M. Oyatvo, Prof., Dept. of Civil 
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Eng., Ohio State Univ., Columbus, 
and L. W. Luv, Research Asst., 
Fritz Eng. Lab., Lehigh Univ., 
Bethlehem, Pa. 


3:30 Experiment and Theory on Yield- 
ing at Varying Load Rates 


A. M. DiGiom, E. D. Appolonia, 
Assocs., Pittsburgh, and R. G. 
Crum, Space Systems Operations, 
Aeronutronics Div. of Ford Motor 
Co., Newport if. 

4:00 Range of the Yield Condition in 
Stable, Ideally Plastic Solids 


R. M. Hayruornwarre, Prof of 
Eng. Sciences, Univ. of Mich., Ann 
Arbor. 


Sanitary Engineering 
Division 
2:30 p.m. 
Stream Pollution Analysis 

2:30 Pollution Assimilation Capacity of 
Streams and Estuaries 


DonaLp O'Connor, Prof., Man- 
hattan College, New York, N. Y. 


3:00 Prediction of Stream Reaeration 
Rates 


Miro A. CxHurRcHILL, Tennessee 
Valley Authority, Chattanooga, 


Tenn. 


Structural and Construction 
Divisions 


2:30 p.m. 


Presiding: John D. Haltiwanger, Secre- 
tory, Exec. Committee, Structural Div.; 
and William O. Hiltabidle, Chairman, 
Committee on Session Programs, Con- 
struction Div. 

2:30 Construction of Pan American 
Building 


James RupERMAN, Consulting 
Engr., New York, N.Y. 
3:30 Barrington Plaza Complex 


James Kester, Chief Structural 
Engr., Daniel, Mann, Johnson & 
Mendenhall, Los Angeles, Calif. 


4:30 The World’s Most Powerful Radio 
Facility 
NorMAN Macneson, CEC, USN, 
Officer in Charge of Construction, 


USN YLF Communication Facility, 
Arlington, Va. 


Waterways and Harbors 
Division 


2:30 p.m. 


Presiding: Evan W. Vaughan, 
Chairman, Exec. Committee 


Session of Committee on Regula- 
lation and Stabilization of Rivers 


Vice 
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2:30 Stabilization Works on the Savan- 
nah River below Augusta, Ga. 


J. Watt, U. S. Army 
Engr. District, Savannah, Ga. 


3:15 Water-Control Structures in the 
Central and Southern Florida 
Flood Control Project as Channel 
Stabilization Features 


THEODORE A, ABELN and WILBERT 
S. E1senserc, Hydraulic Engrs., 
U. S. Army Engr. District, Jackson- 
ville, Fla. 


3:45 Quality Regulation of Streams 


Sytvan C. Martin, Regional 
Engr., U. S. Public Health Service, 
New York, N. Y. 


4:30 Side-Cast (Boom) Dredging— 
Foreign Experience and Domestic 
Application 


Henry G. A. Haywarp, Chief, 
Marine Div., and Chairman, Hop- 
per Dredge Board, U. S. Army 
Engr. Div., North Atlantic. 


ICEBREAKER PARTY 


Monday, Oct. 16 
5:30 to 7:00 p.m. Ballroom 


Tke Metropolitan Section will be 
host at this first general gathering 
of the Convention which is open, 
without charge, to those who have 
paid the registration fee and their 
wives. An ideal opportunity to 
greet old friends and new with 
cocktails. Your badge will serve 
as your ticket for this affair. 


TUESDAY MORNING 
OCT. 17 


Air Transport Division 
9:00 a.m. 
Future of Aviation 

9:00 Future of Air Freight 


STANLEY H. Brewer, Prof., Univ. 
of Seattle, Seattle, Wash. 


10:00 Future of General Aviation 


Greorce R. Borsart, Chief, Air- 
ports Div., Bureau of Facilities and 
Material, Federal Aviation Agency, 
Washington, D. C. 


Construction Division 
9:00 a.m. 


Presiding: Joseph F. Jelley, Chairman, 
and Lyman D. Wilbur, Member, Exec. 
Committee 


9:00 Narrows Bridge Foundation 


Evucene G. Rav, Chief Engr., J. 
Rich Steers, Inc., New York, N. Y. 
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9:30 Chesapeake Bridge-Tunnel 


Construction 


Bay 


Joun. W. Fow Tidewater- 
Raymond-Kiewit, Bayside, Va. 


10:00 Pretest Rock Anchors for Tying 
Back Sheeting for Deep Excava- 
tions 
Ropert E. Wuire, Chief Engr., 
Spencer, White & Prentis, Inc., 
New York, N. Y. 


Sanitary Engineering 
Division 


9:00 a.m. 


Complete Oxidation Waste Treat- 
ment Plants 


9:00 Mathematics of Extended Aera- 
tion Systems 


Ross E. McKenney and R. C. 
Dosue, Professors, Univ. of Kansas, 
Lawrence. 


9:30 Our Experiences 
Small Total Oxidation 


Rapu H. Baker, Jn., Florida State 
Board of Health, Jacksonville, Fla. 


10:00 Extended Aeration System 


Concerning 


Frep W. EcKENFELDER, Manhat- 
tan College, New York, N. Y. 


Structural and Engineering 
Mechanics Divisions 


9:00 a.m. 


Presiding: Robert D. Dewell, Member, 
Exec. Committee, Structural Div.; and 
Clyde E. Kesler, Member, C ittee on 
Mechanical Properties of Materials, Engi- 
neering Mechanics Div. 


Teaching of Materials in Civil En- 
gineering 


9:00 Significant Aspects of Materials 
Behavior 


J. M. FrRANKLAND, Consultant, Eng. 
Mechanics Sect., National Bur. of 
Standards, Washington, D. C. 


10:00 Mechanical Behavior of Engineer- 
ing Materials 


Manin, Prof., College of 
Eng., Pennsylvania State Univ., 
University Park, Pa. 


10:20 Structural Design as a Pattern for 
Material Instruction 


Lawrence H. Van Viack, Prof. 
of Materials Eng., Univ. of Michi- 
gan, Ann Arbor. 


10:40 Mechanical Behavior of Solids 


Hersert T. Corten, Prof. of The- 
oretical and Applied Mechs., Univ. 
of Ill., Urbana. 
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Waterways and Harbors 
Division 


9:00 a.m. 


Presiding: Evan W. Vaughan, Vice 
Chairman, Exec. Committee 


Session of Committee on Coastal 
Engineering 


9:00 Fixed Bypassing Plant, Fire Island 


Inlet, Long Island, New York 


Freperick H. Decuant, Consult-: 
ing Engr., Harris-Dechant Assocs., 
Philadelphia, Pa. 


9:30 Equilibrium Profiles of Sand 


Beaches in the Offshore Zone 


Peter S. Eac.eson, Prof., Hydro- 

dynamics Lab., Mass. Inst. of Tech- 

nology, Cambridge; B. 

iti Univ. of Colorado, Boul- 
er. 


10:00 Hurricane Studies of New York 


Harbor 


Frank L. Panuzio and SAMUEL 
GorseyerF, U. S. Army Engineer 
Dist., New York, N. Y. 


10:30 Mechanical Bypassing of Littoral 
Inlets 


Drift at Coastal 


GeorceE M. Watts, Asst. Chief, 
Eng. Div., Beach Erosion Board, 
Washington, D. C. 


Department of 
Conditions of Practice 


11:00 a.m. Ballroom 


Sponsored by the Committee on 
Engineers in Public Practice 


Presiding: Frank A. Burrico, Vice- 
Chairman, Committee on Engi- 
neers in Public Practice 


What Must Be Done to Recruit 
and Keep Top Flight Engineers in 
Public Practice? 


C. Manse. Keene, Civil Service 
Commission, Washington, D.C. 


Paut R. ScREVANE, Deputy Mayor, 
New York, N. Y. 

TUESDAY AFTERNOON 

OcT. 17 


City Planning, Highway, 
and Air Transport Divisions 


2:30 p.m. 


2:30 Ground Transportation Time as a 


Factor in Air Travel 


REGINALD J. SUTHERLAND, Direc- 
tor, Facilities Eng., American Air- 
lines, Inc., New York, N. Y. 


3:00 Airport Access and the Highway 


System 


J. Mortimer, Supt. of 
Highways, Cook County, Chicago. 
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GENERAL MEMBERSHIP 
LUNCHEON 


Tuesday, Oct. 17 
12:30 p.m. 


Presiding: GLENN W. Hoicoms, 
President, ASCE 


Toastmaster; LAWRENCE A. EL- 
SENER, Vice President, Zone IV, 
ASCE, and Chairman, Commit- 
tee on Conditions of Practice. 


Speaker: SaMuEL S. BaxTER, Wa- 
ter Commissioner and Chief 
Engr., Water Dept., Philadel- 
phia, Pa. 

Subject: Metropolis 1980—Utili- 
ties 

All membes and guests of the So- 

ciety are invited to attend. Tickets 

are available until 10:00 a.m. 

Tuesday. 


Per plate, $5.50. 


Georgian Room 


3:30 The Statistical Theory of Queues 


Applied to the Design of Impound- 
ing Reservoirs 


Harotp A. Tuomas, Prof., Har- 
vard Univ., Cambridge, Mass.; and 
Grorce Bryant, Prof., Mass. Inst. 
of Tech., Cambridge, Mass. 


4:00 Reservoir Mass Analysis by a Low- 


Flow Recurrence Series 


J. B. Srati, State Water Survey 
Div., Urbana, Ill. 


Structural and Engineering 
Mechanics Divisions 


2:30 p.m. 


Presiding: Nathan D. Whitman, Jr., Vice 
Chairman, Exec. Committee, Structural 
Div.; and John E, Goldberg, Chairman, 
Committee on Mathematical Methods, 
Engineering Mechanics Div. 


Reappraisal of Analog Computa- 
tion 


3:30 Airport Location in Relation to 


Urban Transportation 


Ricuarp H. Jorpan, Research 
Engr., Dept. of Transportation 
Eng., Univ. of California, Rich- 
mond, 


Construction Division 


2:30 p.m. 

Presiding: Carl B. Jansen, Vice Chair- 
man, and Dwight W. Winkelman, Mem- 
ber, Exec. Committee 


2:30 Meeting Foreign Competition in 


Construction 


Gerry A. O'Connor, Raymond 
International, Inc., New York, N. Y. 


3:15 Terminal Construction at the Mi- 


ami International Airport 

GreorcEe SmitH, Howard, Needles, 
Tammen & Bergendoff, Miami, 
Fla. 


4:00 Engineering and Construction in 


Western Europe by the U.S. Army 
Construction Agency, France 


Warren S. Everett, Dist. Engr., 
U.S. Army Engr. Dist., Vicksburg, 
Miss. 


Sanitary Engineering 
Division 


2:30 p.m. 
Water Works 


2:30 Simplified Water Filtration Plant 


Design 


Vance C,. Liscner, Horner and 
Shifrin, St. Louis, Mo. 


3:00 Variable-Rate Filtration 


H. E. Hupson, Jn., Hazen and 
Sawyer, New York, N. Y. 


2:30 What is an Analog Computer? 


M. A. Bruty, Univ. of Pennsyl- 
vania, Univ. Park, Pa. 


3:00 Passive Analog Computers for 
Structural Analysis 


R. H. MacNeat, Computer Eng. 
Assocs., Inc., Pasadena, Calif. 


3:45 Active Analog Computers for 
Structural and Engineering Me- 
chanics Problems 


Rosert Howe, Prof., Univ. of 
Michigan, Ann Arbor 


4:20 Panel discussion 


Waterways and Harbors 
Division 


2:30 p.m. 


Presiding: Evan W. Vaughan, Vice 
Chairman, Exec. Committee 


Session of Committee on Flood 
Control and Navigation Facilities 


2:30 Estimating Low Flows from Un- 
gaged Areas 


Water T. Wirson, U. S. Study 
Commission, Southeast River Ba- 
sins, Atlanta, Ga. 


3:00 The World Bank Activities as Re- 
lated to the Water Resources Field . 


L. Bioor, Internat’] Bank 
for Reconstruction and Develop- 
ment, Washington, D. C. 


3:30 Isthmian Canal Studies 


S. C. Hoxuisrer, Dean of Eng., 
Cornell Univ., Ithaca, N. Y. 


4:00 Locks Overhaul, the Panama Canal 


W. A. Carrer, Governor of the 
Canal Zone; and Rosert D. 
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* Brown, Jr., Director, Eng. and WEDNESDAY MORNING 2:30 Correlation of Vehicle Design and 


Constr. Bur., Panama Canal Co., Highways for the Future og 


Canal Zone. 


HARBOR TOUR AROUND 
MANHATTAN ISLAND 


Tuesday, Oct. 17 


Boat will leave West 42nd Street 
and Hudson River at 2:30 p.m. 
and return to pier at 5:30 p.m. 


Boat trip around Manhattan Island 
will encompass luxury liner piers, 
City of New York Department of 
Marine and Aviation; piers under 
construction; Brooklyn piers of the 
Port of N. Y. Authority; United 
Nations Center; United Engineer- 
ing Center; site of World Trade 
Center development; construction 
of second deck of the George 
Washington Bridge; Hoboken piers 
of the Port of N. Y. Authority; 
Narrows Bridge site; and commen- 
tary throughout the trip on points 
of interest in the harbor. 

Light refreshments will be served 


on the boat. There will be no 
charge for the trip. 


Commentary during the trip will 
be provided by representatives of 
the Port of New York Authority 
and the City of New York Depart- 
ment of Marine and Aviation. 


18 
KENNETH A. Stonex, Asst. Direc- 


tor, General Motors Proving 
Grounds, Milford, Mich. 


ECPD INSPECTORS’ 


BREAKFAST 3:00 Interchanges and Ramps—New 
Wednesday, Oct. 18 Concepts for Urban Freeways: a 
symposium 
7:30 a.m. Dartmouth Room 
Roy W. Monrsg, City Engr., Seattle, 
Wash. 
Annual Business Meeting Rocer F. Nussaum, Deputy Chief 
of ASCE Engr., Div. of Highways, State of 
Illinois, Chicago. 
9:00 o.m. Georgian Room Don W. Lovurzenuetser, Chief, 
9:00 Annual rts Highway Design Div., U. S. Bur. 
ee of Public Roads, Washington, D. C. 
By the President 
By the Executive Secretary 
9:30 Presentation of Awards Hydraulics and Waterways 


and Harbors Divisions 
2:30 p.m. 


10:30 Installation of Officers 


11:00 President’s Inaugural Address 
Presiding: Arno T. Lenz, Secretary, Exec. 
Committee, Hydraulics Div.; Thorndike 


CONSULTING ENGINEERS’ 
DINNER 


Tuesday, Oct. 17 
The Waldorf-Astoria Hotel 


Annual Dinner of the American In- 
stitute of Consulting Engineers 


6:30 p.m. Cocktails in Empire 
Room 


7:15 p.m. Dinner in Sert Room 


Presiding: Geracp T. McCarruy, 
President, American Institute of 
Consulting Engineers 


Award of Merit 


Recipient: MONROE JACKSON 
RATHBONE, President, Standard 
Oil Co. ( New Jersey ), New York, 
Ni 


Speaker: Lee A. Dusrince, Presi- 
dent, Calif. Inst. of Tech., Pasa- 
dena, Calif. 


Per person, $20.00, including cock- 
tails. 


Engineers who wish to attend 
should address inquiries to the 
American Institute of Consulting 
Engineers, 345 East 47th Street, 
New York 17, N. Y. 


Saville, Jr., Chairman, Committee on 

AWARDS LUNCHEON Coastal Eng., Waterways and Harbors 
Div.; and W. Douglas Baines, Member, 

Wednesday, 

Committee on Hydromechanics, Hy- 


12:30 p.m. Ballroom draulics Div. 
Presiding: Incoming President, Co-sponsored by Committee on 
ASCE Coastal Eng., Waterways and Har- 
bors Div., and Committee on Hy- 
Toastmaster: Rocer H. GmMan, dromechanics, Hydraulics Div. 


2:30 A Theory of Wave Agitation in a 
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Speaker: Austin J. Tosin, Execu- Harbor 
tive Director, Th f N 
York Acthostty B. LeMenaute, Dept. of Civil 
Eng., Queen’s Univ., Kingston, 
Subject: Metropolis 1980—Mass Ont., Canada 
Ti rtati 
3:10 Wave-Induced Harbor Oscilla- 
Presentation of Honorary Mem- tions 
bership to: 
FREDERICK RAICHLEN and ARTHUR 
SaMuEL B. Morais, Engineer T. Ippen, Hydrodynamics Lab., 
ae Educator, Los Angeles, Mass. Inst. of Tech., Cambridge. 
Calif. 
3:45 The Use of Bernoulli’s Equation 
Georce S. RiIcHARDSON, Con- in Wave Theory 
sulting Engr., Pittsburgh, Pa. 
CHARLES L. BRETSCHNEIDER, 
THORNDIKE SAVILLE, Engineer- Beach Erosion Board, U. S. Army, 
ing Educator, Gainesville, Fla. Washington, D. C. 
ABEL WOLMAN, Engineering 4:25 Diffraction of Waves by a Semi- 
Educator, Baltimore, Md. Infinite Breakwater 
All members and guests of the R. L. Weicet, Inst. of Eng. Re- 
Society and their wives are cordial- search, Univ. of California, Berke- 
ly invited to attend this event. ley. 
Tickets available until 11:00 a.m. 
Wednesday. 
Per plate, $5.75. Power Division 
2:30 p.m. 
WEDNESDAY AFTERNOON oe Marcel P, Aillery, Chairman, 
xec. Committee 
OCT. 18 2:30 Project EHV—Towers and Foun- 
dations for Extra-High-Voltage 
Highway Division Transmission Line 
2:30 p.m. 
= Pur A. Civil Engr., and 
Presiding: John O. Morton, Member, E. F. Hasiam, Jr., Stone & Web- 
Exec. Committee ster Eng. Corp., Boston, Mass. 
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3:30 The Peixota-Furnas-Belo Horizonte 
345/400-kv Line, South America’s 
First EHV Transmission Line 


ArtHuR G. VILLEPIQUE, Civil 
Engr., Ebasco Services, Inc., New 
York, N. Y. 


4:00 Design of Extra-High-Voltage 
Steel-Tower Transmission Lines, 
Niagara Adirondack Tie Line 


W. O. Petersen, Civil Engr., 
Chas. T. Main, Inc., Boston, Mass. 


Structural Division 

2:30 p.m. 

Presiding: Emerson J. Ruble, Chairman, 
Exec. Committee 

Research Session 


A group of short papers will be 
presented on new research tech- 
niques and current developments 
in important structural research 
programs. 

The complete program for this 
session will be published as a part 
of the final convention program. 


Surveying and Mapping 
Division 


2:30 p.m. 
Design Surveys 


2:30 Chesapeake Bay Bridge Tunnel 
Survey 


P. Z. MicHener, Principal Engr.; 
and E. O. Heaton, (U.S.C.& 
G.S., ret.) Survey Chief, Sverdrup 
& Parcel, St. Louis, Mo. 


3:00 Photogrammetric Survey Costs 


Joun H. WickuaM, Jr., Exec. Di- 
rector, Assoc. of Professional Pho- 
togrammetrists, Jenkintown, Pa. 


3:30 Right-of-Way Plans and Maps— 
Difficulties and Variations 


Frank Bonacci, Survey Office 
Manager, Lockwood, Kessler & 
Bartlett, Syosset, L. I., N. Y. 
THURSDAY MORNING 


OcT. 19 


Hydraulics Division 
9:00 a.m. 


Presiding: Arno T. Lenz, Secretary, Exec. 
Committee; and Alvin J. Peterka, Mem- 
ber, Committee on Hydraulic Structures 


Hydraulic Structures 


9:00 Design and Operating Problems 


on the Glendo Dam High-Head 
Outlet-Works Stilling Basin 


M. A. JaBara and W. E. WaGNER, 
Denver, 


Bur. of Reclamation, 


Colo. 
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DINNER-DANCE AND 
RECEPTION 


Wednesday, Oct. 18 


6:30 p.m. Assembly and cocktails 
in Ballroom Rotunda 


Cocktails provided through the 
hospitality of the Metropolitan 
Section, ASCE 


7:30 p.m. Dinner in Ballroom 


9:00 p.m. Reception by President 
and Honorary Members in East 
Room 


Ballroom Suite 


9:00 p.m. Dancing in Ballroom 
10:00 p.m. Special entertainment 


For this social evening, special 
reservations can be made for tables 
seating 10 persons each. Members 
may underwrite complete tables, 
or pool reservations with others. 


The published seating list will 
close at 2:00 p.m., Tuesday, Oct. 
17. Tickets purchased after that 
hour will be assigned to tables in 
order of purchase. Sale of tickets 
will be limited to the capacity of 
the Ballroom. 


Dinner dress 
plate, $12.50. 


Mail orders for tables must be ac- 
companied by a check in full, 
payable to the American Society 
of Civil Engineers, and a list of 
guests. Send order and checks to: 


(black tie). Per 


American Society of Civil Engi- 
neers, United Eng. Center 

345 East 47th Street 

New York 17, N. Y. 
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9:40 New Approach to Design of Side 
Channel Spillways 


H. S. Farney, U. S. Army Engr. 
Dist., Kansas City, Mo.; and 
Apo_pHus Markus, U. S. Army 
Engr. Dist., Omaha, Nebr. 


10:20 Prototype Experience with Energy 
Dissipators 


R. H. Asst. Chief, 
Eng. Div., U. S. Army Engr. Dist., 
Fort Worth, Tex. 


Highway Division 
9:00 a.m. 


Presiding: Walter H. Tacke, Member, 
Exec. Committee 


9:00 Highway Cost and Financial Plan- 
ning for the Future 


Roy E. Jorcensen, Roy E. Jor- 
gensen & Assocs., Highway Man- 
agement Consultants, Washington, 


9:30 Urban Transportation Require- 
ments for Movement of People— 
Envisaged for World’s Fair 


E. Porter, Exec. Vice 
President, World’s Fair Corp., 
Flushing, N. Y. 


10:00 What’s Ahead After 1975? 


Witu1aM Bucce, Director of 
Highways, Wash. State Highway 
Commission, Olympia, Wash. 


10:30 Automatic Highways—Future Pos- 
sibilities 


ALBERT A, ATWELL, Transporta- 
tion Policy Group, Washington, 
D. C. 


Power Division 
9:00 a.m. 


Presiding: A. J. Michael, Member, Com- 
mittee on Session Programs 


9:00 General Civil Engineering Fea- 
tures of Indian Point Atomic Power 
Plant 


T. R. Gattoway, Chief Structural 
Engr., Consolidated Edison Co., 
New York, N. Y. 


9:30 Internal Construction, Contain- 
ment and Shielding for Indian Pow- 
er Atomic Power Plant 


Lyte V. Larsen, Constr. Engr., 
Chicago Bridge & Iron Co., New 
York; and Harvey L. Meyer, 
Div. Engr., Structural, Vitro Eng. 
Co., New York, N. Y. 


10:00 Design Features of Fuel Handling 
and Waste Treatment at Indian 
Point Atomic Power Plant 


W. B. Wurre, Boiler Div. Engr., 
Consolidated Edison Co., New 
York, N. Y. 


Soil Mechanics and 
Foundations Division 


9:00 a.m. 


Presiding: Thomas M. Leps, Chairman, 
Exec. Committee 


9:00 Stabilization of Excavations by 
Freezing 


Cuarves P. Gait, Winston Bros. 
Co., Morgan City, La. 


9:15 Discussion 


Wiuiam A. O'Leary, Director, 
Div. of Sewage Disposal, N.Y.C. 
Dept. of Public Works, New York, 


9:30 Stabilization of New Haven Long 
Wharf Area for Industrial Devel- 
opment 


James D. Parsons, Assoc. Partner, 
Moran, Proctor, Mueser & Rut- 
ledge, New York; and Henry A. 
PrisTERER, Consulting Engr., New 
Haven, Conn. 
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9:50 Discussion 
Joun Lowe, III, Assoc. Partner, 


Tippetts - Abbett - McCarthy - Strat- 
ton, New York, N. Y. 


10:00 Foundation Difficulties and Fail- 


ures 


Jacop Fexp, Consulting Engr., 
New York, N. Y. 


10:30 Discussion 
Epwarp E. Wuire, President, 


Spencer, White & Prentis, New 
York, N. Y. 


Structural Division 
9:00 a.m. 


Presiding: T. R. Higgins, Member, Exec. 
Committee 


Structural Connections—Steel 


9:00 Recent Trends in Structural Bolt 
Connections, Design and Specifi- 
cations 


Epwarop R. Estes, Jn., Chief Engr., 
Florida Steel Corp., Tampa, Fila. 


9:30 Long Bolted Joints of Structural 
Steel 


Joun L. Rumer, Assoc. Prof., Civil 
Eng., Drexel Inst. of Tech., Phila- 
lelphia, Pa. 


10:00 Tensile Behavior of Large Riveted 
and Bolted Truss-Type Connec- 
tions 


E. Cuesson, Jr., Asst. Prof., and 
H. Mownse, Prof., Civil 
Eng. Dept., Univ. of IIl., Urbana. 


10:30 Net-Section Design of Riveted 
and Bolted Tension Connections 


H. Munse, Prof., and 
E. Cuesson, Jr., Asst. Prof., Civil 
Eng. Dept., Univ. of Ill, Urbana. 


Surveying and Mapping 
Division 


9:00 a.m. 
Construction Control Surveys 


9:00 George Washington Bridge, Low- 
er Deck and Approaches 


Henry Drupinc, Resident Engr., 
Port of New York Authority, New 


9:30 Professional Status 


Moore Berry, Prof., Dept. 
of Civil Eng., Univ. of Michigan, 
Ann Arbor. 


10:00 Instrumentation 


C. R. Manor, Asst. Chief, Survey 
and Geodesy Div., U. S. Army 
Geodesy, Intelligence and Map- 
ping Research and Development 
Agency, Fort Belvoir, Va. 


Department of 
Conditions of Practice 
11:00 a.m. Ballroom 


Sponsored by the Committee on 

Engineering Education 

Presiding: CLarENcE H. Ax, 
Chariman, Committee on Engi- 
neering Education 


Panel discussion: Graduate Pro- 
grams in Civil Engineering— 
Their Organization and Influ- 
ence on Undergraduate and 
Graduate Civil Engineering Cur- 
ricula 


Moderator: KENNETH B. Woops, 
Purdue University 


Panel Members: N. A. CHRISTEN- 
SEN, Cornell Univ. 


H. D. Esernart, Univ. of Cali- 
fornia 


R. E. Stremxe, Georgia Inst. of 
Tech. 


Discussion: Results of the 1960 
Conference on Civil Engineer- 
ing Education 


P. Kimpatt, Dart- 
mouth College 


GENERAL MEMBERSHIP 
LUNCHEON 


Thursday, Oct. 19 
12:30 p.m. 


Presiding: Newly-installed Presi- 
dent, ASCE 


Toastmaster: J. HEDLEY, 
Vice President, Zone III, ASCE 


Speaker: Rex M. Wurrton, Fed- 
eral Highway Administrator, 
Washington, D. C. 


Subject: Metropolis 1980—Urban 
Highways 


Georgian Room 


All members and guests of the So- 
ciety are cordially invited to at- 
tend this event. Tickets available 
until 10:00 a.m. Thursday. 


Per plate, $5.50. 


THURSDAY AFTERNOON 
OcT. 19 


City Planning and 
Highway Divisions 
2:30 p.m. 


2:30 Transportation Systems and Ur- 
ban Growth Patterns 


ALAN VoorHEEs, Traffic Planning 
Engr., Automotive Safety Founda- 
tion, Washington, D. C. 


3:00 Urban Transport Needs in the 
Future 


S. Smirn, Wilbur Smith 
& Assocs., New Haven, Conn. 


3:30 The Journey-to-Work 


Avex Hart, Exec. Director, New 
York—New Jersey Transportation 
Agency, New York, N. Y. 


4:00 Central Business District Parking 


LaurENCE A. DoNDANVILLE, Staff 
Engr., Deleuw, Cather & Co., 
Chicago, Ill. 


Engineering Mechanics 
Division 


2:30 p.m. 


Presiding: Ralph E. Fadum, Chairman, 
ASCE Committee on Research 


Research in Civil Engineering 


2:30 Relationship of Research in Civil 
Engineering to National Goals 


Epwarp WENK, Jr., Tech. Asst. To 
President’s Science Advisor, and 
Exec. Sec’y, Federal Council for 
Science and Technology. 


3:00 The Impact of Research on Engi- 
neering 


Gorpon Brown, Dean of Eng., 
Massachusetts Inst. of Tech., Cam- 
bridge. 


3:30 The Role of ASCE in Supporting 
Research 


K. Try, Partner, How- 
ard, Needles, Tammen & Bergen- 
doff, New York, N. Y. 


4:00 Plans of the Research Committee, 
ASCE 


NatHAN M. Newmark, Head, 
Dept. of Civil Eng., Univ. of IIL, 
Urbana. 


FIELD TRIP TO INDIAN 
POINT ATOMIC POWER 
PLANT 


Sponsored by Power Division 
Thursday afternoon, Oct. 19 
Buses leave hotel at 1:00 p.m. 


This field trip will take registrants 
on an inspection tour of the Indian 
Point Atomic Power Plant of Con- 
solidatel Edison. The plant, which 
is located on the site of the old 
Indian Point Amusement Park near 
Buchanan, N. Y., includes one 
275,000-kw turbine generator; 
163,000 kw of the rated capacity 
is furnished by the nuclear portion 
of the plant and 112,000 kw is fur- 
nished by fossil-fueled superheat- 


ers. 


Buses return to hotel at 6:00 p.m. 
$1.75 per person. 
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Pipeline Division 
2:30 p.m. 
2:30 Future of Pipelining 
CHartes C, WHITTELSEY, Presi- 


dent, Ford, Bacon & Davis, Inc., 
Constr. Corp., New York, N. Y. 


3:00 Rate Structure 
3:30 Underwriting 
A. B. Tremin, Dillon Read & Co. 


Soil Mechanics and 
Foundations Division 


2:30 p.m. 


Presiding: Reginald A. Barron, Vice 
Chairman, Exec. Committee 


2:30 Deflection and Stress Measure- 
ments on New Sheetpile Bulkhead 
at Port of Toledo, Ohio 


Perer A. HaxkMan, Assoc. and 
Head, Structural Dept.; and War- 
REN M. Buser, Structural Engr., 
Parsons, Brinckerhoff, Quade & 
Douglas, New York, N. Y. 


3:00 Measurements on the New Pier at 

39th Street, Gowanus Bay, Brook- 
lyn, N. Y. 
Lewis H. Raspace, USNR Ret., 
Chief Engr.; Epwarp G. 
Deputy Chief Engr.; and NicHoLas 
F. Morais, Asst. Civil Engr., Dept. 
of Marine and Aviation, New York, 
N.Y. 

3:30 Measurements on the New Brook- 
lyn Pier 11 of the New York Port 
Authority 
Joun M. Kyte, Chief Engr.; Mar- 
TIn S. Kapp, Soils Engr.; DonaLp 
Yorx, Asst. Soils Engr.; and 
STEPHEN Crms0 ic, Engr., Port of 
N. Y. Authority, New York, N. Y. 


4:00 Discussion 


D. Wuson, Partner, 
Shannon & Wilson, Seattle, Wash. 


4:15 Discussion 


Grecory P. TsCHEBOTARIOFF, 
Prof., Dept. of Civil Eng., Prince- 
ton Univ., Princeton, N. J. 


Structural Division 


2:30 p.m. 
Presiding: Nathan D. Whitman, Jr., 
Vice Chairman, Exec. Committee 


Structural Connections—Steel 


2:30 Recent Trends in Welded Con- 
nections, Design and Specifications 


LaMorre Grover, Welding Engr., 
Air Reduction Co., New York, 


3:00 Experimental Investigations of 
Steel Pipe Connections 
Antuony A. Toprac, Assoc. Prof., 
Dept. of Civil Eng., Univ. of Texas, 
Austin. 
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3:30 Evaluation of Fatigue in Welded 
Connections of Various Structural 
Steels 


James E. Prof. and 
Research Asst.; W. W. SANDERS, 
Jrn., Research Assoc.; and W. H. 
MunsgE, Prof., Dept. of Civil Eng., 
Univ. of Ill, Urbana. 


4:00 Fatigue of Bolted Structural Con- 
nections 


C. W. Lewirt, Research Asst.; 
E. Cuesson, Jr., Asst. Prof.; and 
H. Munse, Prof., Dept. 
of Civil Eng., Univ. of Ill, Ur- 
bana. 


UNITED ENGINEERING 
CENTER—OPEN HOUSE 


Thursday, Oct. 19 
5:15 p.m. to 9:15 p.m. 


Assemble in auditorium on ground 
floor of United Engineering Cen- 
ter, 47th Street and Ist Avenue. 


Musicians will be playing in the 
auditorium for your enjoyment, 
and starting from there small 
groups will be shown through the 
building. Your guide will show 
you through the ASCE quarters 
on the 17th and 18th floors and 
through the Engineering Societies 
Library. Your group will stop in 
the cafeteria for light refreshment 
before departing. 


In order to avoid congestion at 
the new Center, colored tickets 
representing different hours for 
touring on Thursday evening will 
be available at the registration 
desk. Please specify your desired 
time when registering. 


There is no charge for this event. 
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FRIDAY MORNING 
OcT. 20 


Hydraulics Division 
9:00 a.m. 


Presiding: Arno T. Lenz, Secretary, Exec. 
Committee; and Charles L. Bretschneid- 
er, Member, Committee on Tidal Hy- 
draulics 


Tidal Hydraulics 


9:00 A Tidal Analysis of the Bay of 
Fundy 


Artuur T. Ipren and D. R. F. 
HarLeMAN, Profs., Hydrodynam- 
ics Lab., Mass. Inst. of Tech., 
Cambridge. 


9:40 A Test of the Harmonic Method 
of Evaluation of Tides in a Branch- 


ing Estuary System 


Rosert O. Rem, Texas A.&M. Col- 
lege, College Station, Tex. 


10:20 Corps of Engineers’ Tidal Hy- 
draulics Activities 


JoserpH M. CaLpweE Chief, Re- 
search Div., Beach Erosion Board, 
U. S. Army, Washington, D. C. 


Pipeline Division 


9:00 a.m. 
9:00 Thin-Wall Pipe 


J. W. Pierce, Supervisor of Eng. 
Standards, Southern California Gas 
Co., Los Angeles, Calif. 


9:30 Pipeline Construction Equipment 


Jacx D. Burtey, H. O. Penn Ma- 
chinery, Ine. 


10:00 Repairs to Existing Cast-Iron Dis- 
tribution Systems 


Georce C. Matruews, Consoli- 
dated Edison Co. of New York, 
Inc., New York, N. Y. 


Power Division 


9:00 a.m. 


Presiding: C. Russell Dole, Member, 
Exec. Committee 


Pumped Storage Symposium 


9:00 Pumped Storage: General Plan- 
ning and Optimized Size of Facili- 


ties 


Epwarp S. Loaneg, Asst. Vice 
President; and R. D. Ley, Asst. 
Engr., General Public Utilities 
Corp., Reading, Pa. 


9:30 Pumped Storage: Site Considera- 
tions and Field Investigations for 
Facilities 


Mitton G. SALzMAN, Hydraulic 
Engr., Ebasco Services, Inc., New 
York, N. Y. 


10:00 Pumped Storage: Smith Mountain 
Development 


Marx J. Hroncicn, Structural 
Engr., American Electric Power 
Co.; and James M. MULLARKEY, 
Senior Civil Engr., Ebasco Serv- 
ices, Inc., New York, N. Y. 


10:30 Pumped Storage: in the United 
States 


James D. Catvert, Jr., Chief 
Planning Engr.; and C. A. Hunt, 
Vice President, Fargo Eng. Co., 
Jackson, Mich. 
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Soil Mechanics and 
Foundations Division 


9:00 a.m. 


Presiding: Jorj O. Osterberg, Member, 
Exec. Committee 


Experiences with Canadian 
Varved Clays 


Victor Mituican, Principal, H. Q. 
Golder Assoc., Ltd.; and L. G. 
SopeRMAN, Principal Foundation 
Engr., Dept. of Highways, Toron- 
to, Ont., Canada. 


Pore Pressures in a Foundation 
Clay 


T. Lampe, Prof. and 
Head of Soil Eng., Mass. Inst. of 
Tech., Cambridge. 


Prediction of Swelling Potential 
for Compacted Clays 


H. Botton Seep, Prof. of Soil 
Mechanics, Eng. Materials Lab., 
Univ. of Calif.; and R. J. Woop- 
warp, Senior Partner, and R. 
LunpGREN, Partner, Woodward, 
Clyde, Sherard and Assocs., Oak- 
land, Calif. 


Strength Tests on Undisturbed 
and Remolded, Recompacted Sam- 
ples from Two Twenty-Year-Old 
Earth Dams 


Ronavp C. Hirscurexp, Asst. Prof. 
of Soil Mechanics, Harvard Univ., 
Cambridge, Mass. 


Structural Division 
9:00 a.m. 


Presiding: Emerson J. Ruble, Chairman, 
Exec. Committee 


Structural Connections—Precast 
Concrete 


Design Aspects of Precast Con- 
crete Connections 


Wacrer B. Bennett, Jr., Asst. 
Manager, Structural and Railways 
Bur., Portland Cement Ass’n., Chi- 
cago, Ill. 


Construction Aspects of Precast 
Concrete Connections 


ArrHur ANDERSON, Birkeland & 
Anderson, Tacoma, Wash. 


Exposed Precast Concrete Con- 
nections 


James E. Stanners, Chief Struc- 
tural Engr., Shore & Moffat, To- 
ronto, Ont., Canada. 


Tests of Scarf Connections Be- 
tween Precast Concrete Connec- 
tions 


J. R. Gaston and Ervinp Hocne- 
sTAD, Manager, Structural Devel- 
opment Sect., Portland Cement 
Ass’n., Chicago, Ill. 


Department of 
Conditions of Practice 


11:00 a.m. Terrace Ballroom 


Sponsored by the Committee on 
Professional Practice 


Symposium and panel discussion: 
How the New Code of Ethics 
Affects You 


Moderator: CHARLES M. WELLONS 


Panel Members: 
Rospert K. Lockwoop 


GeorcE E. BRaNDOW 


Joun W. FRAZIER 


FRIDAY AFTERNOON 
OcT. 20 

Engineering Mechanics 
Division 

2:30 p.m. 


Presiding: J. E. Cermak, Chairman; and 
G. T. Orlob, Member, Committee on 
Fluid Dynamics 


Turbulent Diffusion 


2:30 The Experimental Relation Be- 


tween Turbulent Diffusion and 
Hot-Wire Anemometer Measure- 
ments 


L. V. Bacpwin, Prof., Dept. of 
Civil Eng., Colorado State Univ., 
Ft. Collins; and W. R. MICKELSON, 
Research Engr., Lewis Research 
Center, National Aeronautics and 
Space Admin., Cleveland, Ohio. 


3:00 The Mixing of a Turbulent Well 


Jet Into a Uniform Free Stream 
M. S. Esxrnast, Prof., Dept. of 
Mech. Eng., Syracuse Univ., Syra- 
cuse, N. Y. 


3:30 Scale Factors in Simulating Drift- 


ing Snow in a Wind Tunnel 


F. Opar, Civil Engr., U. S. Army 
SIPRE, Evanston, IIl. 


4:00 Turbulent Diffusion in a Variable- 


Density Fluid 

D. R. F. HarLeMAN, Prof., Hydro- 
dynamics Lab., Mass. Inst. of 
Technology, Cambridge; and D. W. 
McDovuea_, Instructor, lowa Inst. 
of Hyd. Research, State Univ. of 
Iowa, Iowa City. 


Soil Mechanics and 
Foundations Division 

2:30 p.m. 

Presiding: H. Bolton Seed, Secretary, 
Exec. Committee 

Review of Paris Conference Pa- 
pers on Soil Properties 


G. A. Leronarps, Prof. of Soil 
Mechanics, Purdue Univ., Lafay- 
ette, Ind. 

Shearing Resistance of Sands Dur- 
ing Rapid Loadings 

Rosert V. Wurman, Assoc. Prof. 
of Soil Eng.; and Kent A. HEAty, 


Research Asst., Mass. Inst. of 
Technology, Cambridge. 


3:20 The Effect of Material Properties 


on Consolidation and Secondary 
Compression 


Rosert L. ScHIFFMAN, Assoc. 
Prof. of Soil Mechanics, the 
Winslow Labs., Rensselaer Poly- 
technic Inst., Troy, N. Y. 


New Concepts of Shearing 
Strength for Clay Soils 


W. E. Scum, Assoc. Prof. of 
Civil Eng., Princeton Univ., Prince- 
ton, N. J. 


Structural Division 
2:30 p.m. 


Presiding: Gerard F. Fox, Howard, 
Needles, Tammen and Bergendoff, New 
York, N.Y. 


Structural Connections 


2:30 Epoxy Resins as Structural Con- 


nections 


Gene M. Norpsy, Head, Dept. of 
Civil Eng., Univ. of Arizona, 
Tucson. 


3:00 Plastic Design of Steel and Con- 


crete Composite Beams 


Greorce C. Driscoi, Jr., Prof. 
and Research Asst., and Rocer G. 
S.utrer, Fritz Eng. Lab., Lehigh 
Univ., Bethlehem, Pa. 


3:30 Timber Connections 


R. Ganser, Chief Struc- 
tural Engr., American Inst. of 
Timber Construction, Washington, 
D. C. 


Power Division 
2:30 p.m. 


Presiding: Robert Colburn, Vice Chair- 
man, Exec. Committee 


Pumped Storage Symposium 


2:30 Pumped Storage: Development of 


Reversible Pump Turbines and 
Equipment 


M. BraikevitH, Tech. Manager, 
Water Turbine Design; and D. 
HarTLANnp, Chief Hydraulic Re- 
search Engr., English Electric Co., 
Ltd., Lancashire, England. 


3:00 Pumped Storage: Review of Ex- 


isting Foreign Projects 


Ricuarp D. Hanrza, Vice President, 
Harza Eng. Co., Chicago, IIl. 


4:00 Pumped Storage: Reversible Pump 


Turbines—American Practice 


F. E. Jasxi, Sales Engr., Allis- 
Chalmers Mfg. Co., York, Pa. 
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ALUMNI REUNIONS 
Cornell Society of Engineers 


The Cornell Society of Engineers’ 
Meeting will be held on Tuesday, 
Oct. 17 at the Engineers’ Club, 32 
West 40th Street. Cocktails will be 
served at 5:30 p.m., dinner at 6:30 
p.m. Mr. Fred Wood, C.E., Con- 
sulting Engineer, will speak at 
8:00 p.m. on “The Use of Space— 
Outer and Inner.” 


Manhattan College 


The Manhattan College Dinner 
will be held on Thursday, Oct. 19, 
6:00 p.m., at Ferdi’s Restaurant, 
765 United Nations Plaza, $5.00. 
Dinner wilt be followed by at- 
tendance at United Engineering 
Center Open House, at 8:00 p.m. 
Contact Robert Argueta, c/o Buck, 
Seifert and Jost, 112 East 19th 
Street, New York 3, N.Y. 


Navy CEC Officers 


Navy CEC Officers’ Cocktails and 
Dinner will be held on Thursday, 
Oct. 19, 7:00 p.m., at the Officers 
Club, New York Naval Shipyard, 
Brooklyn. All officers of the CE 
Corps, former and present officers, 
regular and reserve officers, active 
and inactive officers, are invited to 
attend. Contact Capt. Robert Mor- 
ris, CEC, USN, Public Works Of- 
ficer, New York Naval Shipyard, 
Main 5-4500, Ext. 600. 


Northeastern University 


The Northeastern University Din- 
ner will be held on Tuesday, Oc- 
tober 17 at 6:30 p.m. at Shine’s 
Restaurant, 426 Seventh Avenue, 
$7.00. Contact Kenneth W. Hen- 
derson, c/o Malcolm Pirnie En- 
grs., 25 West 43rd Street, New 
York 36, N. Y. or Prof. Ernest L. 
Spencer, Northeastern University, 
360 Huntington Avenue, Boston 
15, Mass. 


Rutgers University Civil 
Engineering Alumni Dinner 


Civil engineering alumni of Rutgers 
University will meet for dinner at 
the United Engineering Center on 
Thursday evening, October 19, 
during the ASCE Open House. 
Further details of this meeting will 
come by letter from the Civil En- 
gineering Department at Rutgers. 


Joint University of Ilinois- 
Chi Epsilon Dinner 


Two traditional events held in con- 
junction with the ASCE Annual 
Convention will be celebrated by 
an appropriate “joining of hands” 
on Thursday evening, October 
19, at the newly occupied United 
Engineering Center. The 27th 
annual Eating Meeting of Chi Ep- 
silon Fraternity and the 35th an- 
nual informal dinner of the Uni- 
versity of Illinois Civit Engineering 
Alumni will be a combined affair 
of historic interest. 


Beginning promptly at 5:00 p.m. 
in the Conference Room on the 
18th floor of the Center, there will 
be a brief but impressive ceremony 
marking the dedication of the “Chi 
Epsilon Room.” This is of special 
significance to the Illinois Alumni 
because the CE Department of the 
University was the “birthplace” of 
the Fraternity in 1922. Dinner 
(dress informal) will be served 
promptly at 6:00 p.m. 


Your places will be reserved when 
your check (for $5.00, made out to 
Irvin Schwartz) is received. Maxi- 
mum capacity is 121 places. For 


further information contact Mr. Ir- 
vin Schwartz, ASCE Headquarters, 
United Engineering Center, 345 
East 47th Street, New York 17, 
N. Y. (Telephone Plaza 2-6800). 


ANNUAL CONVENTION 
COMMITTEE 


Gardner M. Reynolds, Chairman 

Carl A. Arenander, Austin E. Brant, Jr., 
John F. Brennan, George A. Burpee, 
Robert H. Dodds, John H. Fisk, Arthur J. 
Fox, Jr., Thomas J. Fratar, Otis D. Gouty, 
Martin s. Kapp, Donald D. King, Robert 
K. Lockwood, Stephen M. Olko, Malcolm 
Pirnie, Jr., Robert W. Richards, John E. 
Robinson, Gordon Wallace, C, Richard 
Walter 


Ladies’ Entertainment 
Committee 


Mrs. Gardner M. Reynolds, Chairman 
Mrs. Carl A. Arenander, Vice Chairman 
Mrs. Thomas J. Fratar, Past Chairman 
Mrs. Waldo G. Bowman, Mrs. Austin E. 
Brant, Jr., Mrs. John F. Brennan, Mrs. 
George A. Burpee, Mrs. E. Lawrence 


- Chandler, Mrs. Robert H. Dodds, Mrs. 


Arthur J. Fox, Jr., Mrs. Otis D. ae N 
Mrs. Martin S. Kapp, Mrs. Donald D 
King, Mrs. E. Stuart Kirkpatrick, Mrs. 
Robert K. Lockwood, Mrs. Malcolm 
Pirnie, Jr., Mrs. Don P. Reynolds, Mrs. 
Robert W. Richards, Mrs. John E. Robin- 
son, Mrs. Elmer K. Timby, Mrs. Gordon 
Wallace, Mrs. Richard Walter, Mrs. Wil- 
liam H. Wisely 


SESSIONS OF THE BOARD 


The ASCE Board of Direction will 
be in session in the Washington 
Room beginning at the following 
times: 

Monday, Oct. 16, 9:00 a.m. 
Tuesday, Oct. 17, 9:00 a.m. 
Thursday, Oct. 19, 2:30 p.m. 
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Ladies’ Activities 


A detailed program of ladies’ activ- 
ities will be available at the Reg- 
istration Desk. 


Sunday, Oct. 15 
2:00 to5:00 p.m. Registration 


2:00 to 5:00 p.m. Tea in the 
Empire Suite 


Monday, Oct. 16 


9:00 to 10:00 a.m. Coffee, Hos- 
pitality Room (Empire Suite) 


10:00 a.m. Dutch Treat Tour to 
Radio City Music Hall and 
lunch. 


5:30 to 7:00 p.m. Icebreaker 
Party, Ballroom 


Tuesday, Oct. 17 


9:00 to 10:00 a.m. Coffee, Hos- 
pitality Room 


9:30 a.m. to 4:00 p.m. Tour to 
“Sagamore Hill,” Theodore 
Roosevelt’s Summer White 
House at Oyster Bay, Long 
Island. Lunch at Milleridge 
Inn, Hicksville, Long Island 


Wednesday, Oct. 18 


9:00 to 10:00 a.m. Coffee, Hos- 
pitality Room 


12:30 p.m. Awards Luncheon, 
Ballroom 


6:30 p.m. Cocktails, Ballroom Ro- 
tunda 


7:30 p.m. Dinner-dance and Re- 
ception, Ballroom 


Thursday, Oct. 19 
9:00 a.m. Continental Breakfast 
in the Hospitality Room : 


10:00 a.m. James W. Follin, Con- 
sulting Engineer of Washing- 
ton, D.C., will present an il- 
lustrated talk on “The New 
Look in Cities.” 

12:00 noon. Fashion show and 
luncheon at the Plaza Hotel 


5:15 to 9:15 p.m. Open House, 
United Engineering Center 


Friday, Oct. 20 


9:00 to 10:00 a.m. Coffee, Hos- 
pitality Room 


THEATER AND TV TICKETS 


Assistance with the purchase of 
theater tickets and in securing tick- 
ets for television shows will be 
available in the Ladies’ Hospital- 
ity Room. 
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ASCE NEWS 


ASCE Protests Unlimited Saline Water Program 


On behalf of ASCE, Executive Sec- 
retary William H. Wisely has written 
interested legislators urging that Con- 
gress defer enactment of Titles II and 
III of H.R. 7916 until adequate hear- 
ings can be held on the provisions 
authorizing the federal government to 
construct and operate an indetermi- 
nate number of saline water-conver- 
sion plants, thus putting the govern- 
ment into the municipal water supply 
business. 

The Society action was initiated. by 
the Liaison Committee on EJC Na- 
tional Water Policy, which is headed 
by Carey H. Brown. The other mem- 
bers are Past President Louis R. How- 
son, Thorndike Saville, Mercel J. Shel- 
ton, and I. C. Steele. 

Mr. Wisely noted that various pro- 
visions of the titles appear to be in 
conflict with the “Statement of Prin- 
ciples of a Sound National Water Pol- 
icy,” developed by Engineers Joint 
Council. “Portions of these titles,” he 
said, “provide for an indeterminate 
number of ‘up to fifty million gallons 


Policy Statement on the 


Urban planning is one of the spheres 
of practice in which civil engineers 
have engaged throughout the recog- 
nized existence of the profession. The 
Society’s City Planning Division was 
established 38 years ago, almost at the 
outset of the Technical Division or- 
ganization of ASCE. The current in- 
terest of members of the Society in the 
planning field is demonstrated by the 
enrollment of some 3,000 in the City 
Planning Division. 

Despite these facts, as a result of 


In response to numerous inquiries, 
this statement has been prepared to af- 
firm the relationship of urban plan- 
ning to the practice of civil engineer- 
ing. 

Civil engineering is the profession 
in which a knowledge of the mathe- 
matical and physical sciences gained 
by study, experience, and practice is 


per day’ conversion plants and for sub- 
stantial federal loans and grants to 
municipalities and others for the con- 
struction and operation of saline wa- 
ter-conversion plants.” 

The EJC criteria for a sound na- 
tional water supply hold that all water 
developments should be carried out at 
the lowest practicable government 
level and should be demonstrably jus- 
tified economically. “It is the Society’s 
view,” wrote Mr. Wisely, “that no 
present or foreseeable national emer- 
gency exists with respect to adequate 
sources of municipal water supply, 
which would require such substantial 
federal intervention as is contem- 
plated in Titles II and III of the pro- 
posed legislation. Certain minor local 
situations do exist where saline water- 
conversion plants are now or may, in 
the future, be economical. However, 
such situations are so special and so 
rare that no large and uncontrolled 
invasion of the rights, powers, and ob- 
ligations of local government is re- 
quired.” 


Civil Engineer in Planning 


the recent rapid expansion of urban 
planning activity and the entry of per- 
sons from many other disciplines into 
the field, the role of the civil engineer 
in urban planning has sometimes been 
obscured. To assist in clarification of 
his role, the Board of Direction has 
authorized the formation and publica- 
tion of this policy statement, prepared 
by a subcommittee and approved by 
the Committee on Division Activities 
and the Executive Committee of the 
Board. 


applied with judgment to develop ways 
to utilize, economically, the materials 
and forces of nature for the progres- 
sive well-being of mankind in creat- 
ing, improving, and protecting envi- 
ronment, in providing facilities for 
community living, industry and trans- 
portation, and in providing structures 
for the use of mankind. 
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The term planning is used to denote 
the process of assembly of informa- 
tion, analysis of data, and formulation 
of documentary guides and plans by 
specialists, including civil engineers, 
for the establishment, arrangement, 
improvement, and redevelopment of 
physical facilities and land areas for 
the purpose of preserving and enhanc- 
ing the health, safety, convenience, 
welfare, and character of communi- 
ties and developing to the fullest their 
economic, social, and cultural poten- 
tial. When applied to urban areas, this 
process is designated as urban plan- 
ning or city planning. The terms met- 
ropolitan planning, regional planning, 
and county planning also are employed 
in accordance with the extent of area 
covered. 

Most planning assignments require a 


_ diversity of talents and professional 


skills effectively coordinated by a di- 
rector of planning, who may be an en- 
gineer, architect, landscape architect, 
planner, or economist with suitable 
professional training and experience. 

Land use planning requires ade- 
quate consideration of the physical fa- 
cilities needed for the anticipated uses. 
In the use of urban land, usually the 
controlling economic factor lies in the 
extent and quality of the services 
with which the land is or can be pro- 
vided. The roots of urban growth lie 
in the service systems that make an 
intensified use of land possible. These 
service systems are provided by civil 
engineering practice, which is one of 
the logical disciplines upon which to 
base a practice of urban planning. 

A person who occupies a responsi- 
ble position in planning must have 
knowledge of the principles of spatial 
arrangements, criteria for allocating 
land uses and delineating physical fa- 
cilities, and techniques for their effec- 
tive coordination. A knowledge of the 
basic physical sciences, mathematics, 
and economics, supplemented by fa- 
miliarity with the social and behavior- 
istic sciences, is essential. 

Civil engineers are qualified partic- 
ularly to initiate and conduct research 
to establish the true effect of trends in 
urban development patterns on the 
economics and service value of exist- 
ing and proposed systems of physical 
facilities. 

Inasmuch as city engineers or pub- 
lic works directors usually supervise 
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the execution of officially adopted 
comprehensive plans, they should par- 
ticipate actively in the planning proc- 
ess. Their special knowledge will be 
helpful in assuring economic and feas- 
ible programs of physical facilities. 
Their participation should begin with 
the initiation of the studies at which 
time the engineering skills required 
are of the highest order. 

A master plan requires the applica- 
tion of engineering concepts, judg- 
ment, and analysis to be a competent 
guide for the safe and economical ex- 
penditure of the resources of a com- 
munity. Civil engineers who have suit- 
able training and experience are com- 
petent to do planning work, ranging 
from that of staff assistant to that of 
director or manager. 


ASCE Honorary Member 
Charles Buford Dies 


Charles H. Buford, Honorary Mem- 
ber of ASCE and an authority in the 
field of railroad operation and railroad 
engineering economics, died recently 
in St. Petersburg, Fla. He was 75. Mr. 
Buford spent most of his working 
years with the Chicago, Milwaukee, 
St. Paul & Pacific Railroad Company, 
rising through the ranks to the presi- 
dency. He first became connected 
with the railroad in 1907, following 
his graduation as a civil engineer from 
the University of Arkansas. He had 
been general manager of the Milwau- 
kee Road’s Lines East and Lines West, 
and from 1947 until his retirement a 
few years ago he was president of the 
company and had a seat on its board 
of directors. 

Mr. Buford left the Milwaukee 
Road in 1939 to become vice presi- 
dent of the Association of American 
Railroads in charge of operations and 
maintenance, with headquarters in 
Washington. In this position during 
the war years he was the central fig- 
ure in the railroad industry, to whom 
military planners looked for guidance 
in their overwhelming problem of 
transporting troops and supplies. For 
his services in expediting wartime 
transportation, he received the Presi- 
dent’s Certificate of Merit, the Cer- 
tificate of Appreciation of the Navy 
Bureau of Naval Personnel, and a 
Certificate of Appreciation from the 
War Department. At the end of the 
war, Mr. Buford returned to the Mil- 
waukee Road. 

Mr. Buford became a member of 
ASCE in 1917 and was made Honor- 
ary Member in 1948. 
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ASCE Executive Committee Meets in Kansas City 


The ASCE Executive Committee held a regularly scheduled meeting in Kansas City 
early in August. Shown in session are (left to right) Vice Presidents William J. Hedley 
and Charles B. Molineaux; Past President Frank A. Marston: President Glenn W. Hol- 
comb; Executive Secretary William H. Wisely: Past President Francis S. Friel; and 
Vice Presidents Donald H. Mattern and Lawrence A. Elsener. 


The ASCE Executive Committee 
met in Kansas City on August 4 to 
take action on matters requiring ex- 
ecutive attention between meetings of 
the Board of Direction. In attendance 
were President Holcomb, Past Presi- 
dents Marston and Friel, Vice Presi- 
dents Elsener Molineaux, Hedley, and 
Mattern, and Executive Secretary 
Wisely. 

One action taken was in connection 
with ASCE policy on planning func- 
tions in civil engineering. The Com- 
mittee on Division Activities had previ- 
ously been directed by the Board to 
prepare recommendations concerning 
the role of civil engineering in the 
planning of physical facilities and sys- 
tems, and to suggest proper procedures 
for utilizing the services of civil engi- 
neers in this capacity. The CDA’s rec- 
ommendation, which proposed bring- 
ing the American Institute of Archi- 
tects into the study of professional 
planning functions, had been approved 
by the Executive Committee by mail 
ballot. 

At the Kansas City meeting the 
Committee endorsed a proposal that 


the AIA be brought into the study, 
either through participation in the 
ASCE-AIP (American Institute of 
Planning) Joint Committee or by co- 
operative action between the ASCE- 
AIP and the AIA-AIP Joint Commit- 
tees. The CDA based its proposal on 
findings of the ASCE-AIP Joint Com- 
mittee that participation of the AIA 
in its activities would be desirable. 

At the request of the Ethics Com- 
mittee of the Engineers Council for 
Professional Development, the Execu- 
tive Committee reaffirmed earlier 
(1950) approval by the Board of Di- 
rection of the ECPD Canons of Ethics. 
Its endorsement was based on a report 
of the Committee on Professional 
Practice, which recently reviewed the 
Canons and found them “satisfactory 
and compatible with the amended 
ASCE Code of Ethics.” 

The Committee also approved in 
principle Executive Secretary Wisely’s 
proposal for a revision of ASCE tech- 
nical programs. Mr. Wisely’s proposal, 
entitled “New Concept for Technical 
Programs of ASCE,” appears on page 
44 of this issue. 


DANIEL W. MEAD PRIZES: 
FREEMAN FELLOWSHIP: 
J. WALDO SMITH HYDRAULIC 


FELLOWSHIP: 
RESEARCH FELLOWSHIP: 


SOCIETY AWARDS AND FELLOWSHIPS AVAILABLE 


New contest closes June 1, 1962. See Official 
Register, page 152. 


ow contest opens. See Official Register, page 
1961-1962 contest closed. No 1962-1963 contest 
offered. 


1962 contest open; $5,000 grant. Deadline date 
January 1, 1962, See Official Register, page 160. 
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Advances in Hydraulics Described at Urbana Conference 


Both research developments and im- 
provements in the techniques of pro- 
fessional practice were made a part of 
the record in papers presented during 
the recent Tenth Annual Hydraulics 
Conference. The conference, held on 
the campus of the University of Illinois, 
Urbana, July 16-18, featured sessions 
prepared by seven of the committees 
of the Hydraulics Division. In addition, 
many in attendance took part in sched- 
uled committee meetings, and all bene- 
fited by the stimulus of a return to cam- 
pus life. It is expected that the papers 
presented during the planned sessions 
will be published in successive issues of 
the Hydraulics Division Journal. 

Sessions were presented by the Com- 
mittees on Ground Water Hydrology, 
Hydraulic Structures, Surface Water 
Hydrology, Sedimentation, Hydrome- 
teorology, and Flood Control. 

In addition, two major policy ad- 
dresses were given during the confer- 
ence. The first, presented by Executive 
Secretary William H. Wisely, described 
the improvements in the member serv- 
ice that would be made possible 
through changes in the character of 
the Society’s Convention planning and 
scheduling, and the extension of re- 
search activities. Mr. Wisely has been 
describing the operation and advan- 
tages of the proposed change in ASCE 
technical programs to a series of na- 
tional technical conferences. His pro- 


Local Planning Committee for the Hydraulics Conference 
(left-hand photo) checks last-minute details. Seated, left to 
right, are Professors Ven Te Chow and Wallace M. Lansford, 
co-chairmen; William C. Ackermann, co-chairman: and Har- 
old W. Humphreys, Publicity. Standing are John B. Stall, 
Entertainment; Prof. Murray B. McPherson, Technical Pro- 
gram; and Prof. James M. Robertson, Registration. Other 
Planning Committee members not available for photo were 


posal is detailed on page 44 of this is- 
sue. 

A challenge to the hydraulic engi- 
neer was presented by Commissioner 
Floyd E. Dominy, of the U. S. Bureau 
of Reclamation. Mr. Dominy listed five 
demands to be made of engineers con- 
cerned primarily with hydraulics dur- 
ing the next four decades: 


1. Regulating streamflow through 
the construction of multiple-purpose 
water-resource projects. 

2. Improving the quality of our 
streams through more adequate pollu- 
tion-abatement programs. 

3. Making better use of under- 
ground storage. 

4. Increasing the efficiency with 
which water is used through elimina- 
tion of wasteful practices, improved 
sewage treatment methods, and in- 
creased irrigation efficiency. 

5. Increasing water supplies by de- 
mineralization of saline and brackish 
waters and by other artificial means. 


Mr. Dominy reminded the group 
that “without the work of hydrologists 
and hydraulic engineers, much of the 
world would remain forever undevel- 
oped and uninhabitable.” He then 
quoted some astonishing figures to sup- 
port his thesis that there is no actual 
water shortage: 

“Experts say the average precipita- 
tion over the surface of the world ev- 


ery year is about one quintillion, 320 
quadrillion gallons—give or take a few 
billion. Assuming a current world pop- 
ulation of about three billion, this 
means that the world water supply 
from precipitation is over one million 
gallons per day for each man, woman, 
and child now alive. We can all drown 
very comfortably in that amount of 
water. 

“Statements that we are about to 
exhaust our meager water supplies are 
seemingly a lot of nonsense if we 
speak from a global point of view. But 
what happens to all this water? A 
large part is transpired through vege- 
tation. More is lost by evaporation 
from open bodies of water. But the 
great bulk of it reaches the salt waters 
of the ocean to start a complete re- 
cycle without any use by man. 

“Our problem then, is distribution, 
which is a problem of both time and 
area. These factors, time and location, 
point to one essential need, and that is 
storage. Whether it be on the surface or 
below the ground, or by some means 
yet unknown, we have the primary 
problem of storage. 

“I have high hopes that many of us 
will live to see the day when the stor- 
age of runoff is accepted as a neces- 
sary fact of life and all our major 
streams and rivers are controlled 
through structures for the benefit of all 
men everywhere.” 


Professors Maryln E. Clark and John C. Guillou, William D. 
Mitchell, and Wyndham J. Roberts. Members of the Hydrau- 
lics Division Executive Committee (right-hand photo) present 
for the conference are (seated, in usual order) ASCE Di- 
rector Samuel S. Baxter, Chairman Maurice L. Dickinson, 
and Vice Chairman Eugene P. Fortson. Standing are Her- 
bert S. Riesbol and Arno T. Lenz, secretary. More than 200 
engineers attended the conference. 
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Both the University of Illinois and 
the Central Illinois Section of ASCE 
cooperated with the Hydraulics Divi- 
sion in the presentation of the Urbana 
Conference. The university, under the 
chairmanship of W. M. Lansford, W. 
C. Ackerman, and V. T. Chow, pro- 
vided facilities for housing the confer- 


In mid-May all Society members re- 
ceived a brochure describing the re- 
vamping that ASCE TRANSACTIONS is 
undergoing. Since then thousands of 
orders for Volume 126 (1961) have 
been received. For the benefit of oth- 
ers who have not yet ordered, a cou- 
pon to facilitate ordering has been 
provided on page 152. Persons who 
have already placed an order should 
not return the coupon. 

Beginning with Volume 126, TRANs- 
ACTIONS will be issued as a standard 
set in five parts, containing all Divi- 
sion Journal papers, according to the 
following schedule: 


PartI. Engineering Mechanics, 
Hydraulics, Soil Mechan- 
ics and Foundations 

Part II. Construction, Structural 

Part III. Irrigation and Drainage, 
Power, Sanitary Engi- 
neering 

PartIV. Air Transport, City Plan- 


ning, Highway, Pipeline, 
Surveying and Mapping, 
Waterways and Harbors 


Changes in New ASCE Transactions 


ence sessions and made plans for the 
cordial entertaining of engineers and 
their families. 

The program was arranged and co- 
ordinated through the efforts of the 
Hydraulics Division Executive Com- 
mittee, of which Maurice L. Dickinson 
is chairman. 


Part V. Professional Practice 


Members of ASCE may enter 
standing orders for single copies of 
any one, or more, of Parts I through 
IV at $3.50 each per year; the price 
for Part V will be $2.00 per year. 
They can effect a considerable saving 
by subscribing to all five parts, which 
will reduce the total price of $16.00 
to $10.00. 

Part V will be reserved for papers 
published in the Journal of Profession- 
al Practice, of interest to all mem- 
bers, regardless of their technical spe- 
cialties. Part V will also contain the 
President’s Annual Address, abstracts 
of the memoirs of deceased members, 
final reports of committees in the De- 
partment of Conditions of Practice, 
and combined subject and author in- 
dexes for Parts I through V. 

The TRANSACTIONS is mailed in De- 
cember of each year, and the bills are 
sent out at that time. Members who 
overlooked the earlier mailing should 
place their orders now to insure deliv- 
ery. Remember the coupon on page 152. 


Freeman Fellowship Goes to Civil Engineer 


Jacques William Delleur, of the 
School of Engineering, Purdue Uni- 
versity, has been appointed ASCE 
Freeman Fellow for the academic 
year, 1961-1962. A sum, not to exceed 
$3,000, has been allocated for the fel- 
lowship. 

Dr. Delleur, who is an associate pro- 
fessor of hydraulic engineering at Pur- 
due, will use the fellowship doing 
post-doctoral study and research in the 
Fluid Mechanics Laboratory of the 
University of Grenoble, France. He 
will take sabbatical leave from Purdue 
to conduct the work in France. He 
holds a doctor’s degree from Colum- 
bia University, where he taught before 
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joining the Purdue engineering faculty 
in 1955. 

The objectives of Dr. Delleur’s re- 
search will be to investigate the mo- 
tion of secondary flow in non-circular 
conduits, to investigate the coupling of 
secondary currents and _ turbulent 
stresses, to investigate the effects of 
secondary currents on boundary layer 
behavior, and to investigate the ways 
of artificially inducing or inhibiting 
secondary motion. 

The Freeman Fund was established 
in 1924 by the late John R. Freeman, 
Past President and Hon. M. ASCE, to 
be used in the aid and enoucragement 
of young engineers, especially in re- 
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Jacques Delleur 


search work. Similar fellowships are 
also given by the ASME and the Bos- 
ton Society of Civil Engineers. Since 
1949 ASCE and ASME have stag- 
gered their awards, each giving the 
fellowship every other year in alter- 
nating years. 


EJC Forms Committee 


on Computation Systems 

Engineers Joint Council has recent- 
ly formed a Committee on Computa- 
tion and Informaton Processing Sys- 
tems. This group will provide coordi- 
nation and channels of communica- 
tion between the engineering societies, 
as well as a central source of data on 
information-processing technology in 
engineering. 

In order to activate its aims, task 
committees are being organized in the 
following eight categories: 


1. Joint Meetings 

2. Liaison within Societies and with 
Other Societies 

3. Professional Training 

4. Program Documentation and In- 
terchange 

5. Languages 

6. Information Storage and Re- 
trieval 

7. Standardization 

8. Overall Systems Cost 


Volunteers with experience and in- 
terest in each of these areas are need- 
ed from each of the Founder Societies 
to properly reflect all interests. All 
members of ASCE who can contribute 
to this cooperative effort on computers 
and information processing are re- 
quested to notify the ASCE representa- 
tive on the Committee: F. R. Klauck 
(Engineering Department, E. I. du 
Pont de Nemours & Co., Wilmington 
98, Del.), indicating the categories in 
which they are especially interested. 
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Division Doings 


City Planning Division 


A recent meeting of the City Plan- 
ning Division's Committee on City 
Planning Functions in Municipal Ad- 
ministration was devoted to review of 
the results of a questionnaire survey 
conducted last year by the committee. 
The questionnaire went to all direc- 
tors of public works or municipal en- 
gineers in communities of over 5,000 
in the United States. The aim was to 
study the relationship between the var- 
ious professions and the preparation of 
adequate plans for community devel- 
opment. 

Of some 2,600 questionnaires sent 
out, there was a return of 944, or about 
37 percent. Coverage by size of place 
was satisfactory except in the 5,000- 
to-10,000 range. Many of the govern- 
ing units in this category have neither 
an engineer nor a planning commis- 
sion. However, the committee notes 
that 91 percent of the local units re- 
porting do have a planning agency. In 
797 places, or 84 percent of the re- 
turns, the municipal engineer or direc- 
tor of public works participates in the 
planning. He is very likely to be the 
technical adviser to the planning 
agency. The findings also showed that 
there is most likely to be a separate 
planning staff in cities of 25,000 and 
over, while only in rare cases is there 
such a planning staff in communities 
of under 25,000. 

It was noted that only 22 percent of 


the engineers belong to ASCE, and 
that three other associations all have 
a higher representation of municipal 
engineers. They are the American 
Public Works Association, the Na- 
tional Society of Professional Engi- 
neers, and the American Water Works 
Association. 

In answer to the question, “Have the 
activities of ASCE produced informa- 
tion or material which have been help- 
ful in solving city planning problems 
for your municipality?”, 169 replies, or 
18 percent, said that ASCE had helped 
them. However, most of those answer- 
ing in the affirmative were not mem- 
bers of ASCE. This is thought to indi- 
cate that in the overall picture, the 
city planning functions of ASCE have 
been of little help to the municipal en- 
gineer or director of public works 
throughout the United States. It was 
recommended that a panel discussion 
on the subject, “The Role of the Mu- 
nicipal Engineer and City Planner,” be 
held at the New York Convention in 
October. The preparation of a basic 
civil engineering text for city planners 
and of a city planning text for civil en- 
gineers was also recommended. 


Pipeline Division 


The Division’s Committee on Pipe- 
line Planning reports that at present 
the bulk of its membership is made up 
of civil engineers in the gas and oil in- 
dustry, but that the control group is 


Members of the Task Committee on Channel Stabilization of the Waterways and Har- 
bors Division had a two-day meeting at Albuquerque, N. Mex., in June. Seen, in usual 
order, are Daryl Simons, Fort Collins, Colo.; Harvill E. Weller, Vicksburg, Miss.;: 
Francis Escoffier, Mobile, Ala.; Oliver Johnson, Portland, Ore.; and Albert Bettle, 
El Paso, Tex. A day was given to an inspection tour of the bank stabilization struc- 
tures on the Middle Rio Grande near Albuquerque. Arrangements for the trip were 
made by Col. John F. Arfman, district engineer for the U.S. Army Engineer District. 
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eager to enlarge the committee “to 
include hydraulic, water works, and 
sanitary engineers who have an inter- 
est in the design of pipeline facilities.” 
Major activities of the Committee in- 
clude the investigation of problems in- 
volved in the regulation of pipeline de- 
sign and construction, welding of pres- 
sure vessels, investigation of economic 
aspects of pipeline corrosion, and 
compilation of a bibliography of pipe- 
line design. 

In addition to asking for the active 
participation of hydraulic, water 
works, and sanitary engineers, the 
Committee will also welcome sugges- 
tions for other areas of study and in- 
vestigation that could be helpful to the 
pipeline industry. Only with the coop- 
eration of these groups of engineers, 
the committee believes, can the many 
differences in concept of pipeline de- 
sign be correlated. 

Interested hydraulic, water works, 
and sanitary engineers are urged to get 
in touch with Francis Stastny, Chair- 
man of the Committee on Pipeline 
Planning, 3923 Milton Street, Shreve- 
port, La. 


Structural Design 

With private industry’s taking over 
the industrial development of nuclear 
energy, architect-engineers and con- 
sultants must familiarize themselves 
with federal rules and regulations gov- 
erning the design and construction of 
nuclear facilities. For this reason, 
members engaged in nuclear work will 
be interested in a new report, sum- 
marizing the basic requirements gov- 
erning design, construction, and opera- 
tion of nuclear facilities. The report 
—entitled “U.S. Atomic Energy Reg- 
lations Governing the Design and 
Construction of Nuclear Facilities”— 
was prepared under the auspices of the 
Structural Division’s Committee on 
Nuclear Facilities. The author is Gib- 
son Morris, M. ASCE, chairman of the 
Committee’s Task Committee on Nu- 
clear Insurance. Copies of the valuable 
report may be obtained from Mr. Mor- 
ris, who is at the Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 

For the benefit of members who re- 
port difficulty in getting in touch with 
the International Association for 
Bridge and Structural Engineering, the 
address is: Room 42C, Eidgendssiche, 
Technische Hochschule, Zurich, Switz- 
erland. 


Sanitary Engineering Division 

Through the Sanitary Engineering 
Division, ASCE will participate in the 
Third Pittsburgh Sanitary Engineering 
Conference, to be held at the Univer- 
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center to center. The arch skeleton is braced by 
precast lateral members with welded connections. 
Gym floor space is 12,000 sq. ft., and there is a 10’ 
wide covered walkway on each side. Note “steps” 
and projecting dowels cast into arches for securing 
roof panels. 


Closeup shows shape and ceramic tile finish of roof 
slabs. Each panel spans 16’, is 2” thick, and 4’ wide 
including upward and downward legs. Special units 
at bottom act as rain gutter. Aqua colored high- 
glaze tile was applied by casting it integrally with 
the slabs as a form liner. Tiles were later grouted 
and given a coat of silicone waterproofing. 


Miami Central High School Gymnasium 


Architects: Polevitzky, Johnson & Associates 

Structural Engineers: H. J. Ross Associates 

Contractor: Thompson-Polizzi Construction Co. 

Fabrication/ Erection of Precast Concrete: 
Precast Corp. 


All of Miami, Florida 


LEHIGH 


CEMENTS 
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UNUSUAL PRECAST CONCRETE 
DESIGN FOR GYM ROOF 


Modern precast concrete was imaginatively used to achieve 
an outstanding combination of function and beauty in Miami 
Central High’s new gymnasium. 


The three-hinged arches were cast on a concrete form at 
Precast Corporation’s plant for minimum tolerances and 
maximum uniformity. In place, they rise directly from but- 
tress footings supported on precast piling. Unusual precast 
roof slabs span the 16’ between arches. In addition to up- 
ward and downward legs for a shingle-type fit, the slabs also 
have a unique facing of glazed tile. 


Lehigh Early Strength Cement was used for peak efficiency 
in the production of all precast units. In precasting the 
arches, for example, its use made it possible to turn out two 
arch-halves a week from a single form. Lehigh Portland 
Cement Company, Allentown, Pa. 


View of completed gym speaks for its grace and practicality. Roof slabs were 
attached only by welds to dowels in the arches, solving problems involving 
thermal expansion and contraction. Then joints were covered with sheet copper 
strips set in a caulking compound. 


2 

Each of the arches spans 160’ and is spaced 16 a 
q 

— 
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sity of Pittsburgh’s Graduate School of 
Public Health, Pittsburgh, November 
4. Latest methods for solving problems 
associated with the disposal of munici- 
pal solid waste will be highlighted on 
the program. Sponsors, in addition to 
ASCE, will be the Graduate School 
of Public Health; the Civil Engineering 
Department of Carnegie Institute of 
Technology; the Associated Wastes 
Engineers of Pittsburgh; and the 
Pennsylvania Department of Health. 

Persons wishing to pre-register may 
send $5.00 (to cover both registration 
and luncheon) to: Chairman Eugene 
Weisberg, 1626 Forbes Avenue, Pitts- 
burgh 19, Pa. 


Waterways and Harbors Division 
The Waterways and Harbors Divi- 


ASCE CONVENTIONS 


ANNUAL CONVENTION 


New York, N. Y. 
Hotel Statler 
October 16-20, 1961 


HOUSTON CONVENTION 


Houston, Tex. 
Hotel Shamrock Hilton 
February 19-23, 1962 


OMAHA CONVENTION 


Omaha, Nebr. 
Hotel Sheraton-Frontenelle 
May 14-18, 1962 


TECHNICAL DIVISION 
MEETINGS 


AMERICAN ASSOCIATION OF 
PORT AUTHORITIES CONVENTION 


Long Beach, Calif. 

September 25-29, 1961 
Co-sponsored by 

Waterways & Harbors Division 


SYMPOSIUM ON CONSERVATION 
OF AIR RESOURCES 


New York, N. Y. 
New York University 
November 17, 1961 
Sponsored by 
Sanitary Engineering Division 
Research Council on Air Re- 
sources Engineering 


ENGINEERING MECHANICS DIVISION 
CONFERENCE 


Austin, Tex. 
University of Texas 


sion is taking part, as co-sponsor, in 
the fiftieth annual meeting and conven- 
tion of the American Association of 
Port Authorities. The joint program 
will be held at the Lafayette Hotel, 
Long Beach, Calif., September 25-29. 

Division participation in the techni- 
cal program will include a panel dis- 
cussion on “Port Design and Construc- 
tion,” moderated by Ben E. Nutter, 
assistant executive director and chief 
engineer of the Port of Oakland. Panel 
participants will be Richard C. Krahn, 
harbor engineer for the Milwaukee 
(Wis.) Board of Harbor Commission- 
ers; Richard Bartle, of the San Fran- 
cisco firm of Stone and Youngberg; 
and Ralph Tudor, partner in the Tudor 
Engineering Company, San Francisco, 
Calif. 


April 26 and 27, 1962 
Sponsored by 
Engineering Mechanics Division 


DISTRICT CONFERENCES 


DISTRICT 4 COUNCIL 


Harrisburg, Pa. 
October 7, 1961 


PACIFIC SOUTHWEST COUNCIL 


San Diego, Calif. 
El Cortez Hotel 
April 5-7, 1962 


PACIFIC NORTHWEST COUNCIL 


Seattle, Wash. 
Olympic Hotel 
April 20 and 21, 1962 


NOTES FROM THE LOCAL 
SECTIONS 


Central Pennsylvania—Regular month- 
ly meeting at the Harrisburg Country 
Club, September 14, at 6:00 p.m. 

Intermountain—Regular monthly meet- 
ings the fourth Friday of each month. 

Massachusetts—Summer luncheon 
meeting at the Hotel Lenox, Boston, Sep- 
tember 21, at 12:15 p.m. 

Sacramento—Weekly luncheon meet- 
ings at the Elks Temple every Tuesday, 
at 12 noon. 

St. Louis—Regular monthly luncheon 
meetings at the York Hotel on the fourth 
Monday of each month, at 12:15 p.m. 

Tennessee Valley—Fall meeting at the 
University of Tennessee, Knoxville, No- 
vember 3 and 4. 

Texas—Fall meeting in Austin, Octo- 
ber 5-7. 
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Prepared Semiannually 
City CURRENT PREVIOUS 
1.16 1.14 
1.44 1.50 
1.32 1.25 
Kansas City, Mo. 1.26 1.19 
Los Angeles ...... 1.36 1.35 
New Orleans ...... 1.25 1.22 
1.30 1.29 
1.11 1.07 
Portland, Oregon 1.31 1.28 
San Francisco ..... 1.38 1.35 
Highway Departments 
REGION CURRENT PREVIOUS 
I, New England... 1.03 1.03 
II, Mid Atlantic ... 1.18 1.15 
III, Mid West ..... 1.32 1.26 
1.12 1.12 
VI, Far West ..... 1.20 1.16 


Sole purpose of this Index is to show salary 
trends. It is not a recommended salary scale. 
Nor is it intended as a precise measure of 
salary changes. The Index is computed by di- 
viding the current total of base entrance salaries 
for ASCE Grades I, II and III by an arbitrary 
base. The base used is $15,930, the total of sal- 
aries paid in 1956 for Federal Grades GS5, GS7 
and GS9. Index figures are adjusted semiannually 
and published monthly in Crvm ENGINEERING. 
Latest survey was June 30, 1961. 


Engineering Index 
Issues 1960 Guide 


For engineers who must keep up 
with the ever-growing technical press, 
it will be good news that the 1960 Vol- 
ume of the Engineering Index is now 
available. Engineering Index, Inc., 
which was founded in 1884, annotates 
and indexes selectively, on the basis of 
engineering significance, all the current 
technical periodicals received by the 
Engineering Societies Library. In all, 
over 3,300 publications in 22 languages 
are covered. Included are the regular 
professional journals, trade journals, 
and publications of the engineering so- 
cieties, scientific and technical associa- 
tions, universities, laboratories and re- 
search institutions, government de- 
partments and agencies, and industrial 
organizations. 

The service is divided into 249 fields 
of interest. It is issued in two forms— 
on library cards mailed weekly to sub- 
scribers, and in a bound reference that 
contains the information distributed by 
the card index service for the full 
calendar year. 

Copies of the 1,759-page reference 
may be obtained from the Engineering 
Index, Inc., 345 East 47th Street, New 
York 17, N.Y. The price is $75 post- 
paid. 
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274’ Continuous Girder Bridge over South Fork of Payette River, Boise County, Idaho 
Designers: Bureau of Public Roads 
Contractor: Hansen & Parr Construction Co., Spokane, Wash. ( 


Increase the effectiveness of your highway budget with 


Monolithic REINFORCED Concrete 


Keep the cost of your highway structures down by designing for reinforced concrete. 
Recently published cost figures for 14,703 federal aid bridges show that 2 out of 3 bridges 
were constructed of reinforced concrete at an average of approximately $350.00 less per 
lineal foot than bridges constructed with other materials. On your next project, investigate 
this lower cost construction material and compare its savings. 

Concrete Reinforcing Steel Institute 


38 South Dearborn Street 
Chicago 3, Illinois 


CONCRETE 
REINFORCING 
STEEL INSTITUTE 


CIVIL ENGINEERING + September 1961 91 


ant 
) 
q 


Zone | Zone ll 
Donald Kowtko Russel C. Jones 
289 Foxhill Road 2020 Delaware Avenue 


Denville, N. J. Pittsburgh 18, Pa. 


WHE YOUNGER VIEWPOINT 


Committee on Younger Member Publications 
Wolter D. Linzing, Chairman; 4751 No. Paulina, Chicago 40, Ill. 


Zone Ill Zone 
William R. Walker Judd Hull 
4600 Franklin Ave. 6000 S. Boyle Ave. 


Western Springs, Ill. | Vernon, Calif. 


[This month's editor is Walter D. Linz- 
ing, chairman of the Committee on 
Younger Member Publications.] 


Stimulus to interest 

Taking the bull by the horns, the Asso- 
ciate Members of the Pittsburgh Section 
have tackled the problem of drawing lo- 
cal engineers together and stimulating 
greater interest in Section activities. Start- 
ing with an analysis of the situation and 
following through with a comprehensive 
plan, they have achieved some very 
promising results that could benefit other 
Sections throughout the Society. 

“The Younger Viewpoint” is indebted 
to Roy F. Johns, president of the Associ- 
ate Member Forum in Pittsburgh, for 
taking time to explain in detail how the 
individual engineer in the Pittsburgh area 
is being induced to attend meetings that 
emphasize our common bonds as civil en- 
gineers, and how an appeal directed at 
the human and professional relationship 
is paying off dividends in greater attend- 
ance at meetings. Mr. Johns’ stimulating 
letter follows: 


Committee of Twelve launches study 

“Today we are faced with a variety of 
difficulties in stimulating interest in Soci- 
ety activities. We of the Pittsburgh Asso- 
ciate Member Forum, like all member or- 
ganizations, are competing with the ex- 
travaganza of the modern world which 
allows little time to weigh one important 
thing against another. However, it seemed 
to our Forum that the scale had always 
been out of adjustment in the matter of 
attendance at our meetings. Thus, two 
years ago a twelve-man committee was 
appointed to find out why. 


Search for common interests 

“The task of pinpointing the cause was 
studied from the viewpoint: What is nec- 
essary to promote effective group action? 
The preponderant thought was that we 
must appeal to our common bond. But 
this common bond can take many forms, 
depending on what level of Society activ- 
ity we are working in. We realized that 
the term “Civil Engineer” itself was 
enough to bind us together into a na- 
tional society which had its basic strength 
in accumulating and distributing a wealth 
of technical information and services. 
Local Society action, however, it seemed 


to us, took on a different perspective 
when talking about a common bond. Was 
it possible at local level—where engineer- 
ing careers vary from management, to 
design, to construction, to education, to 
research—to have a common interest in 
the technical phases of each and every 
field. Yet our meetings had been specifi- 
cally technical in the past. 

“Trying to emphasize technical meet- 
ings at local level seemed to be one of 
our major problems. The framework of 
our common-bond analysis indicated the 
necessity of first getting those engineers 
who comprise the working member- 
ship into bodies of working human rela- 
tionships. We wanted ‘Pete Smith’ to be 
able to call ‘John Doe’ by his first name 
and to take a warm personal interest in 
John as a human being first, and then as 
an engineer. It was important that we 
strengthen these human _ relationships. 


Professionalism as a common bond 


“But what was the common bond 
needed to stimulate interest and 
strengthen human relationships among 
members at the local level? The common 
bonds seemed to be professionalism, age, 
economic status, and social interests. 
The factors were of concern to all, re- 
gardless of our individual technical en- 
deavors. Since we are not a social organ- 
ization, special emphasis was placed on 
professionalism as the foundation of our 
common-bond structure. However, the 
bonds of age, economic status, and social 
interests were important, too, for it is the 
sum total of all ties that bind that make 
for group action. This meant choosing for 
our local meetings topics that would ap- 
peal to our common interests in order to 
promote better attendance and help 
strengthen human relationships. The ac- 
complishment of this purpose would 
broaden both our professional and tech- 
nical horizons. 


Making the plan work 

“We are by now aware of what was 
required to bind our group together, and 
we were confronted with the formidable 
task of making it work. Simple? No, this 
required much work and planning. Our 
first attempt was to organize our general 
meetings so that they would strengthen 
the bonds of our human and professional 
relationships. The best way to present 


this is to summarize briefly what we have 
done in the past, and what we plan to do 
in the future. 

“In the past two years we have had 
several meetings which tried to appeal to 
our common interests. Among them were 
informal smokers, and discussion of topics 
such as “Management Evaluation of 
Young Engineers,” “How the Young En- 
gineer Can Get Started in Private Prac- 
tice,” “Legal Aspects of Engineering 
Problems,” “Financial Opportunities,” 
“Land Development” (panel of contrac- 
tor, engineer, lawyer), and two outstand- 
ing annual dinners which included wives, 
a cocktail hour and entertainment. This 
year we are planning meetings in the fol- 
lowing areas: Informal smokers, and ses- 
sions on such topics as “Self Appraisal 
and Re-evaluation” (the speaker—a psy- 
chologist), “The Professional Challenge” 
(panel of doctor, lawyer and engineer), 
“Biology and Engineering” (the tech- 
nique of applying engineering principles 
to the workings of the human body), and 
an annual dinner similar to the ones in 
the past. 


Results 

“We have been successful in stimulat- 
ing attendance and, much more impor- 
tant, we have a nucleus of men bonded 
together in their human relationships de- 
spite their broad differences technically. 
With this nucleus, we hope to subscribe 
to the principles set forth with special em- 
phasis on making and improving human 
relationships. Our growth has been ac- 
celerated and should be still more rapid, 
as the enthusiasm aroused is passed on to 
each new member. 


Problems 

“Do we have our problems? The fact 
is that we face serious problems in com- 
municating the need for strengthening 
our human relationship to the member- 
ship at large. We must plan for intensive 
education to overcome this weakness. 
Financing has also proved to be another 
problem, though not insurmountable. In- 
creased spending for informed speakers 
and the atmosphere required to make a 
meeting a success are the primary rea- 
sons for our financing problem. 


Anticipate future needs 


“IT would like to suggest that young en- 
gineers glance at two outstanding pro- 
fessions which perhaps are more consoli- 
dated professionally than ours, Medicine 
and Law, and I ask: On the professional 
level and at the local meetings of the Bar 
and American Medical Association, do 
you find these meetings technical, or are 
they geared to stimulate group action and 
human relationships? It is imperative that 
we look toward the future, anticipate our 
needs, and remedy those needs before 
they become problems!” 
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R BaW tells of new economies in 


structures bolted with A325 bolts 


RB&W is presenting results of its cooperative shop bolting 
surveys to technical groups like the meeting of a major 
steel fabricators’ association pictured above. 

The surveys show that two A325 bolts, two nuts and two 
washers substituted for three regular high-strength bolts, 
three nuts and six washers in bearing-type connections 
give up to 40% savings in fastener costs alone. On top of 
this, they confirm the substantial increase in productivity 
through bolting. 

But many engineers and architects lose the economic 
advantage of the new ASTM A325 bolts. Why? During the 
discussion period that followed the above talk, fabricators 
pointed out that structural designers are still using the old 
specifications instead of applying the latest Research Coun- 
cil specifications for joint design. 

Many fabricators themselves don’t fully realize the 
economy of A825 bolts in bearing-type connections allow- 
ing lower bids on structural jobs. 

Since 1954, RB&W has pointed out technical-economic 
advantages of high-strength bolts over rivets. Now, large- 
head, short-thread A325 structural bolts make possible 
even greater economies. They mean savings in connecting 


and construction costs, more competitive steel structures, 
buildings that go up faster to produce income sooner, and 
industrial plants that better withstand vibra- | 
tion. It’s up to you to put them to work. 

Write for a copy of technical bulletin 
HHS-1. Russell, Burdsall & Ward Bolt and 
Nut Company, Port Chester, New York. 


117th year 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock Falls, Ill.; Los Angeles, 
Calif. Sales office and warehouse at: San Francisco, Calif. Sales offices at: 
Ardmore (Phila.), Pa.; Pittsburgh; Detroit; Chicago; Dallas. Sales agents at: 
Cleveland; Milwaukee; New Orleans; Denver; Fargo. 


LARGEST INDEPENDENT PRODUCER OF HIGH STRENGTH BOLTS FOR CONSTRUCTION 
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Texas’ 352 miles of 
Interstate awarded to 


concrete 


promise big savings 
in upkeep! 


Across Texas, these modern concrete highways are steadily grow- 
ing in length. They will long be a public reminder of the skills and 
dedication of the engineers and builders who are creating them. 


A solid future is built right into roads like these. Only concrete has 
load-bearing strength that can be matched mathematically to future 
traffic needs. Only concrete enables engineers to design pavements to 
last 50 years and more. 

Concrete isn’t flexible, so there are no “moving parts” in it to cause 
hidden wear. And even with the highest temperatures, it won’t soften 
and ripple under traffic. Concrete can’t oxidize. There’s never adverse 
chemical reaction to sun, cold, air or moisture. Concrete actually grows 
stronger year by year. 

All these advantages mean extra thrift for Texas as it builds with 
concrete: Exceptional pavement life . .. upkeep costs that run far less 
than for asphalt. It’s for reasons like these that most Interstate mileage 
across the nation today is going to concrete. 


At right: Texas Interstate 35E, Stemmons Freeway out of Dallas. 
Below: Texas Interstate 20, Dallas—Ft. Worth Turnpike. 


38% maintenance saving 
with concrete, Texas’ 
31-year records show! 


Official Texas State Highway De- 
partment records give the facts: 
Since 1929, road maintenance costs 
per mile per year for concrete have 
averaged $144.68; for asphalt, 
$235.23. Texas’ new concrete high- 
ways will do even better! 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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The huge ($47 billion) defense appropriations approved 
by Congress carry an added item for engineers and the 
construction industry: something close to $200 million for 
civilian air-raid shelters that would be considerably differ- 
ent from anything previously projected. 

With the military departments now in control of civil 
defense, the plan is for shelters in public buildings, schools, 
factories, and other areas where people congregate—not 
for homes. And the shelters would be designed to protect 
against fallout rather than direct hits. Most of them would 
be constructed in existing buildings. There was immediate 
objection to the plan (though it didn’t get anywhere) from 
women members of Congress: Housewives, presumably, 
would be subject to danger while their husbands would 
have shelters available downtown or at the factory. 

Other money bills had moved along in more or less 
normal fashion as August neared its end: $629.9 million 
for the Executive Offices and the Department of Com- 
merce, the Panama Canal, and other agencies; $724 mil- 
lion for the Federal Aviation Agency; $568.9 million for 
the General Services Administration; $1.6 billion for the 
National Aeronautics and Space Agency; $4.9 billion for 
the Veterans Administration. 

Much of great interest to engineers and to the con- 
struction industry will be passed over when Congress goes 
home. Included in the category of things untouched or 
unfinished, for instance, will be: The $1 billion, 10-year 
oceanography program; the various measures to establish 
“wilderness” areas in the West; moves to set up special 
classifications for engineers and other professional em- 
ployees of the government; proposals for establishment 
of the metric system as a national system of measurement; 
proposals for establishment of a “National Science Acad- 
emy”; establishment of anything like a “Department of Ur- 
ban Affairs” or a “Department of Transportation.” 

There’s much more: New water resources legislation; 
the naming of a “Public Works Coordinator” to assist the 
President and Congress by collecting and reviewing con- 
struction proposals of the various departments and agen- 
cies; a pay raise for consultants to federal departments; 
tax relief for the self-employed; labor legislation—such 
as permission for common-situs picketing; and extension 
of the Davis-Bacon Act to private companies engaged in 
building privately financed structures that will be used by 
the federal government. Of course, the 15,000 bills in the 
Congressional hopper do not “die.” Since the 87th Con- 
gress has a two-year life, anything not acted upon this 
time goes over, intact, to January. 


* * * 


The Post Office is going ahead fast with its program of 
getting new buildings built by private interests, then leas- 
ing them for a period of years. In fact, the program has 
been accelerated—the department hopes to let contracts 
for 2,409 such jobs (272 are modernization projects) be- 
fore the end of the calendar year. Since the middle of 
February, 1,267 contracts, for $85.2 million, have been 
let under this program. The program is somewhat similar 
to the lease-purchase plan abandoned by the General 
Services Administration some years ago, but with a sig- 
nificant difference: the Post Office has an option to buy 
the buildings, but doesn’t guarantee do do so, after the 


leasing period is up. The reason is that the Post Office 
must move with the population, doesn’t want to tie itself 
to a location permanently. 


New and stringent Defense Department regulations 
governing the business activities of retired military and 
civilian government personnel will have a serious effect on 
many engineering and construction firms. The result of 
heavy Congressional prodding, the new rules (1) pro- 
hibit “selling” by an officer to the department from which 
he retired, within two years of retirement; (2) civilian and 
regular personnel, including retired and reserves on ex- 
tended active duty, may not use military or civilian titles 
in connection with any commercial enterprise; (3) “sell- 
ing” is defined very completely, covers practically any 
transaction with the military departments. Reserve officers 
not on active duty may be exempted. 

* 

Discovery of a 1-million-cu ft “cavern” under the 
famed Lincoln Memorial (by Iowa’s Rep. Fred Schwen- 
gel, a self-styled “Lincoln nut”) touched off a furor of 
speculation as to its purpose, and suggestions from 
Schwengel that the huge space be converted into a mu- 
seum for Lincoln memorabilia. The entire area directly 
under the building, and extending under the impressive 
front steps is in fact hollow—supported on enormous 
concrete pillars more than 60 ft high—a situation known 
to the National Parks Service, but to few others. There’s 
no great mystery actually: Examination of plans followed 
by the George A. Fuller Co., which started building the 
memorial in 1913, indicates that engineers didn’t trust the 
uncertain river-side soil, took caissons down to rock 30 ft 
or more below, then carried the concrete columns up to 
support the edifice at proper height. 

One outgrowth of Schwengel’s proposal for an under- 
ground museum: A commission studying a possible me- 
morial to President James Madison (to be built on Capitol 
Hill) said it would study a proposal to provide a two- 
block-square underground vault in the proposed me- 
morial, as storage space for the Library of Congress. 

* 

A study of aircraft noises at selected airports will be 
conducted by the Federal Aviation Agency this year (un- 
der a contract with a private firm). Data obtained will be 
used to assist airport authorities, zoning commissions and 
others interested in aircraft-noise abatement procedures. 
Studies will be made at Washington’s National Airport, 
New York’s Idelwild and Baltimore’s Friendship airports 
—and others yet to be named. The FAA hopes to have 
the study completed by November. 

* * 


The trend toward federal intervention in state affairs 
was never clearer than in the terms of the Northeastern 
Water and Land Resources Compact, passed by the house 
in early August. The six-state compact would have no 
regulatory or similar powers, would only collect informa- 
tion, propose overall plans and the like. But the federal 
government would name seven of the thirteen members of 
the compact commission, and since the states would be 
represented by only six commissioners—the states could 
easily be outvoted. 
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Helicopter service courtesy Coast Rotors. 


“Electrotape Leapfrog” world’s fastest surveying 


“Electrotape Leapfrog” slashes days, weeks, and even months from the time once required to make precise distance 


measurements. Required to play: a helicopter and a pair of Cubic DM-20 Electrotapes. Order of play: 1. Helicopter 
flies Electrotape #2 from start point to first tie-point, up to 30 miles away. 2. While Electrotapes measure distance 
to first tie-point, helicopter flies back to start point. 3. Helicopter flies Electrotape #1 to second tie-point, leapfrog- 


ging first tie-point. 4. While Electrotapes measure distance between first and second tie-points, helicopter flies 


back to pick up Electrotape #2. And so on. Leapfrogging eliminates packing-in through difficult terrain, saves 


clearing underbrush. Priced at $6000 apiece, Electrotapes quickly pay for _ m= 
themselves by saving operating time and cost. Weighing only 25 pounds, | oid CU bic 


CORPORATION 


the DM-20 is all-transistorized and provides numerical distance readout. 
INDUSTRIAL DIVISION 
For descriptive literature on Electrotape, write to Department CE-104. gan pieco 11, CALIFORNIA ¢ ROME, ITALY 
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Spring Scene... 


This mark tells you a product is made of 
modern, dependable Steel. 


with a hidden message for those who 


There’s more to this picture of Washing- 
ton, D.C. in early April than meets the 
eye. It’s what you don’t see that makes 
this scene so significant. 

Paved streets in Washington is what 
this message is all about. Its purpose is 
to show you how good city streets or 
county roads can look after a hard winter 
. . . before the repair crews have gotten 
around. The reason you don’t see gaping 
cracks, potholes and other types of road- 
way damage usually found after a long, 
hard winter is because over 600 miles of 
portland cement concrete street pave- 
ments in Washington (serving either as 
a concrete base for asphalt topping or 
conventional surface pavement) have 
been specified and built with welded 
wire fabric steel reinforcement. 

Steel reinforced concrete pavements 
perform efficiently under constant stop- 
and-go rush hour conditions as well as 
under the hi-speed pounding of heavy 
thruway traffic. They last longer. They 
cost less to maintain because they have 


Workers place sheet of 50-lb. welded wire fabric on 
a freshly poured concrete base which will later be 
topped with asphalt. 


design, build and maintain busy streets 


far fewer joints and all cracks are held 
tightly together. 

Welded Wire Fabric adds 30% 
more strength to concrete pave- 
ment slabs. This is achieved because 
the steel reinforcement distributes the 
load transfer and reduces stresses in the 
slab by about 30%, thus diminishing the 
pavement’s tendency to develop cracks, 
and prevents the progressive opening of 
any cracks which do occur. Reinforced 
pavements provide a safe, smooth riding 
surface that lasts. 

Today USS American Welded Wire 
Fabric is stronger than ever. Minimum 
tensile strength is now 75,000 psi. Mini- 
mum yield strength is 60,000 psi. A 
100% machine-fabricated product— 
ready for immediate placement—it is 
available in weights, gauges and dimen- 
sions to your exact specifications. For 
more information, contact our nearest 
Sales Office, or write direct to American 
Steel and Wire, Room 1275, Rockefeller 
Building, Cleveland 13, Ohio. 


American Steel and Wire 
Division of 
United States Steel 
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An engineer from Arizona reports: 


““Transite 1s a 
sound pipeline 
investment now 
and for the 
future.” 


A. H. Beard, Jr. 
Consulting Engineer 
Tucson and Phoenix, Ariz. 


“When considering a pipe material for water and 
sewage projects, ‘value’ analysis plays an important 
part in our choice. One of the main questions is 
whether the pipe will perform reliably now and in 
the future with cost advantages to the client. 
“Experience has shown that Johns-Manville 
Transite® Pipe offers the value we seek. It has proved reliable and at 
very favorable costs. In addition to savings in handling and install- 
ing, Transite’s unique Ring-Tite® joints assure that leakage tests 
will not upset job costs. In numerous tests, Transite lines have regu- 
larly been under the ‘allowable’ specification. 

“Installations as old as Transite itself show this pipe outstanding 
under flexure, crush and hydrostatic conditions. Lengths of Transite 
excavated here in Arizona for tests showed no signs of internal 
corrosion after 20 years of dependable service.” 


For full details, write to Johns-Manville, Box 362, CE-9, N. Y. 16, i 
N. Y. In Canada: Port Credit, Ontario. Cable: Johnmanvil. A OHNS-M AN V ILLE JM 
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PROVEN PERFORMANCE — 


ASSURED QUALITY 


Nailable cold rollformed Macomber Allspans offer per- 
formance proven by hundreds of load tests of full-size 
Allspans taken at random from our production lines— 
quality assured by full-time Pittsburgh Testing Laboratory 
inspectors, backing up our own inspection forces. All 
this, plus the 15 years experience in cold rollforming 
and unequaled research record of Macomber—originator 
of the open web steel joist. 


Architects and engineers who want the best in open web 
structural framing will find the Macomber story interest- 
ing. Our local Sales Representatives can give you the 
details, or if you prefer, send us the attached coupon 
for your copy of the Allspan Design Manual. 


Summary reports of Macomber Allspan load tests are 
also available upon request. 


MACOMBER 
CANTON 1, OHIO 


ALLSPANS + V-LOK + V-PURLINS 
BOWSTRING TRUSSES + ROOF DECK + STRUCTURAL STEEL OR WRITE FOR COPY 
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THESE MACOMBER PRODU 


WAVE BEEN 
commons 
RESIDENT 


“INSPECTION 


Free 28-page construction 
reference manual 


Dimensions Deflections 
© Properties © Bridging 
@ Load Tables © Decking, etc, 


: Please send me your ALLSPAN 
: Design Manual 


NAME 


COMPANY 


POSITION 


ADDRESS 


CITY 


Z Z | Yj 
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One of the biggest advantages of Laclede Open 
Web Steel Joists is their versatility—their adapta- 
bility to practically any architectural style. 


Here's an example: the interesting new store 
recently opened by Central Hardware Company, 
biggest and best known retail hardware chain in 
the St. Louis area. It was designed by Schwarz and 
van Hoefen, and built by Alport Construction Co., 
both of St. Louis. 


SAINT LOUIS, MISSOURI 


They were used here—with economy and efficiency! 


LACLEDE STEEL COMPANY 


BY IN THESE CURVED ROOFS? 


Notice how the joists were set longitudinally across 
the arched I-beams, forming a strong, lightweight, 
firesafe base for the cylindrical arches. Observe 
another practical little touch: the fluorescent light- 
ing tubes attached to the bottom chords of the 
joists for the entire depth of the store. 
No matter in which style you design or build, 
you'll find many time-saving, cost-saving uses for 
versatile Laclede Open Web Steel Joists. 


* Producers of Steel for Industry and Construction ,,,, 
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NEW BRIDGES FOR NEWARK, OHIO... 


quickly, economically with 


A-M PRESTRESSED 


BOX SLABS 


CIVIL ENGINEERING 


The 106’ composite box slab being 
positioned, above, is the first of 
16 precast concrete units in the 
new Eleventh Street Bridge erected 
for Newark. Each deck member is 
48” deep by 48” wide, weighs 54 tons, 
and was pretensioned with straight 
strand using a bond retardant. 
The completed, 112’ Wilson 
Street Bridge—also erected for 
Newark—is composed of ten 48” 
square composite box slabs. This 
bridge was constructed in only two 


Ait 


Newark, Ohio 
Contractor: 


Wander and Mason, Inc., 


Worthington, Ohio 


days despite extreme weather 
conditions and a heavy snow. 

The prestressed concrete slabs 
were shipped from American- 
Marrietta’s Columbus, Ohio plant 
to Newark by rail, transferred to 
trucks and trailers with two 25-ton 
hydraulic jacks, and hauled three 
miles from siding to job site. 

Both installations replace steel 
truss bridges and were constructed 
in record time with considerable 
savings of labor and expense. 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 


® 
101 EAST ONTARIO STREET, CHICAGO II, ILLINOIS, PHONE: WHITEHALL 4-5600 


September 1961 


Consultant for both bridges: 
Arthur T. Handel & Associates 
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FILLING RUTS AND DIPS. 
Adhesive and aggregate mixed in 
ratio of 1 to 5 is spread and trow- 
eled right over depressed area. 
No digging down to roadbed or 
exposing steel reinforcements. 


SPALLED JOINTS: Repaired in 
two hours by using polysulfide- 
epoxy mixed with aggregate as 
trowelable compound. Reduces 
tie-up time as much as 48 hours. 


BROKEN ABUTMENTS: Restored stronger than new by brushing on polysul- 


fide-epoxy adhesive to rejoin old concrete, or to bond fresh concrete to old. 


FASTENING TRAFFIC MARKERS. Fixed to road surface with polysulfide epoxy 
adhesive alone, lane strips have stayed rigidly in place for long periods of time. 
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BIG REPAIRS 


POT HOLES: Repaired to » featheredge and ready for 


traffic in as little as three hours when patched with 
mortar mix of polysulfide-epoxy, sand or aggregate. 


SCALED AREAS: Repaired in only a few hours with adhesive 
containing THIOKOL liquid polysulfide polymer. Bonds new 


concrete to old. Watertight bond stronger than concrete itself. V4 @ 
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...With concrete adhesive based on 
THIOKOL liquid polysulfide polymer 


Two chemicals in combination, THIOKOL liquid polysulfide polymer 
and epoxy resin, are providing one of the most useful engineering 
tools of our time. 

Together, they produce a brushable, quick-cure adhesive used to 
join old or fresh concrete to old...to bond skid-proofing materials 
to roadways...to seal and protect surfaces against chemical attack 
and water seepage. The resultant bond is stronger than concrete 
itself, waterproof, acid resistant, and flexible enough to withstand 
repeated freeze-thaw cycles. 

Repairs which heretofore required days of labor and road down- 
time, the use of heavy equipment and large crews of men are now 
being completed at a fraction of the cost in time, manpower, 
material and dollars, Serviceability of such repairs is, by actual 
experience, proving more satisfactory than those achieved 
by conventional methods. 

Want to know more about this new engineering material? How it’s 
used? Where it’s used? The benefits and economies that accrue? 
Write to Thiokol for brochure CA-200. 


HAIRLINE CRACKS: Filled with polysulfide-epoxy. Adhesive film sprayed 
or brushed over surface seals out water, checks further deterioration. 


CHEMICAL CORPORATION 
780 N. Clinton Ave., Trenton 7, N. J. 


In Canada: Naugatuck Chemicals Division, 
Dominion Rubber Company, Elmira, Ontario 


Gentlemen: Please send me your Brochure 
CA-200 dealing with concrete adhesives 
applications and methods. 


NAME 


FIRM 


ADDRESS 


CITY 
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$7 $112,000 
STE 


Sree framed buildings really go up in a hurry—three 
stories per week in a typical apartment house. 


Faster construction with steel means earlier comple- 
tion, earlier rentals—extra income that would never be 
achieved with slower forms of construction. 


Look at the extra bonus steel achieved on this 21-story, 
700-room luxury apartment house in New York City. 


Steel framing shortened the building time and speeded 
occupancy by two months. 


The owner says this meant: 


$112,000 in additional rental income. 


For that extra bonus... use STEEL. 


American Institute of Steel Construction 
101 Park Avenue, New York 17, N. Y. 


Owner-Builder — Senville Realty & Construction, Inc. 


i 
a 
1 
/ 
© Architect — Sch & Licht 
‘ Structural Engineer — Charles Mayer 
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Armco 50C Flap Gate, 
60-inch diameter 


Armco Flap Gates for water control 
are fully adjustable after installation 


Armco Flap Gates now have new design features 
that permit even delicate adjustments after they 
have been installed—without disassembly. 

Because these gates are equipped with new kinds / Detail of hinge 

of continuous studs, plus cast iron lugs and hinge = arm mechanism 
arms, the two pivot points can be moved laterally 
from the wall to adjust the sensitivity of the gate. 
They can also be used to correct any slight mis- 
alignment in installation. Then too, extended ends 
of the links have set screws to permit further ad- 
justment of the flap to the frame. 

These cast iron Flap Gates are designed for 20- 
or 50-foot seating heads. Choice of spigot or flat 
back; cast iron or bronze seating faces; diameters 
range from 4 to 84 inches. 

For more information on Armco Gates—flap, 

Sluice, slide, roller, or radial gates—write us. Armco 
Drainage & Metal Products, Inc., 6311 Curtis 
Street, Middletown, Ohio. Write for addresses of 
Armco International offices overseas. 


ARMCO Drainage & Metal Products 
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Increase concrete strength 30% with J-M Placewel 


... the liquid admixture that gives you 
5 key controls of concrete 


Placewel®, a product of Johns-Manville, world’s largest 
industrial user of portland cement, permits a new high 
in compressive and flexural strength. This superiority 
has been proved in millions of yards of concrete. 
Placewel is a water-reducing, dispersing agent plus a 
catalyst. It is available with or without an air entrain- 
ing agent. Placewel, by breaking up the cement flocs, 
releases water for lubrication that isn’t normally avail- 
able. Thus, mixing water requirements are cut without 
relying on air entrainment alone. The Placewel catalyst 
enhances the strength-gaining characteristics of port- 
land cement. This unique combination of properties pro- 
vides a 30% increase in concrete strength (see chart). 


(1) 


| 


I Air 5.2% W/C = 0.46 by Wet 


1 (3) AEA Concrete—C.F. 5.3 SCY. 
i 8 Air 5.3% W/C = 0.50 by Wet 


oS SEE 


(1) Placewel Concrete—C.F. 5.2 SCY. 


COMPRESSIVE STRENGTH- PSI 


7 TEST AGE—DAYS 28 


Compressive strength — performance of Placewel vs. plain and air entrained concrete 


108 


Less than three ounces of Placewel per sack of cement 
will also — 

e Increase durability 350% ¢ Increase workability 

e Improve dimensional stability ¢ Reduce permeability 
J-M Retardwel® is recommended when concreting con- 
ditions require longer placing and finishing time. 
Retardwel delays the initial set of concrete and yet 
provides higher 24 hour strength. 

Architects and engineers the world over have learned 
that Placewel and Retardwel give them complete control 
over the concrete they specify. For full information and 
technical assistance write: Johns-Manville, Box 325 New 
York 16, N. Y. 


JOHNS-MANVILLE 


Celite Division 


JOHNS -MANVILLE 


RETARDOWEL 

Conarete 
Additive 


Manville, few York® 
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Take a good look at what you can do with the complete family of (iss) Design Steels 


Over the past 50 years, the steel industry has devel- 
oped at least 10,000 new steels! Many of these steels 
have been proved thoroughly on the job and wait 
only for the design magic of the right engineer, the 
right architect or the right designer to put them to 
use instronger, safer and more economical structures. 


Designers of buildings and bridges now have a 
whole “family’’ of USS Structural Carbon Steels, 
High Strength Steels and Constructional Alloy 


Steels available in the necessary shapes with min- 
imum yield points ranging from 32,000 psi to 
100,000 psi. 

Several bridges and buildings have already been 
built combining these various steels into one struc- 


-ture to obtain maximum strength, light weight and 


economy — but all kinds of interesting developments 
lie ahead. It should be a challenge to designers to 
get the most out of every steel! 


United States Steel 


: 
4 
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New concept of design for buildings and bridges—get the 
most out of the family of steels by using them wherever 
they will improve design, reduce weight or effect over-all 
savings in construction. 


Steels 
that do 

the most 
to reduce 
construction 
costs 


This mark tells you a product is made of modern, dependable Steel. 


& 
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Red—USS ‘‘T-1’’ Constructional 
Alloy Steel (100,000 psi minimum 
yield point) 


White-USS MAN-TEN HighStrength 
Steel (ASTM A440—50,000 psi 
minimum yield point) 


Gray—USS Structural Carbon Steel 
(ASTM A36—36,000 psi minimum 
yield point or A7—33,000 psi min- 
imum yield point) 


Pound for pound, these stronger steels 
shoulder heavier loads. . . or they reduce 
the size and weight of structural mem- 
bers and foundations. They add valu- 
able floor space to buildings, reduce 
freight costs and result in faster erec- 
tion with earlier occupancy .. . all 
money-saving advantages. 


New design concepts are emerging that 
challenge the designer’s imagination 
and ingenuity. The combining of many 
steels to get the most out of them has 
long been practiced by automotive engi- 
neers and some other designers. It has 
given us the best automobiles, the high- 
est television towers in the world, the 
largest earth-moving equipment and 
giant radio telescopes. 


ASTM A7 Structural Carbon Steel is a 
mighty versatile and potent metal. No 
other material so strong (minimum 
yield point 33,000 psi) and selling at a 
material cost of less than 10 cents a 
pound, can be drawn, welded, forged, 
riveted, punched, and painted so readily 
and safely. A more weldable carbon 
steel (A373) has a minimum yield point 
of 32,000 psi. 


ASTM A36 Structural Carbon Steel. 
The higher yield point of 36,000 psi and 
the low price indicate that this impor- 
tant new steel may become the pre- 
dominant structural grade, and that it 
may displace A373 in welded construc- 
tion. A36 steel gives the designer the 
opportunity to provide lighter-weight 
structures at a low cost. It has been 
accepted for both building and bridge 
construction at a basic allowable design 
stress 2,000 psi higher than A7 steel 
(20,000 allowable design stress for 
bridges, 22,000 for buildings). It can be 
used for riveted, bolted and welded 
fabrication. 


USS High Strength Steels 

All have minimum yield points of 50,000 
psi. Each has specific area applications 
where it will do the very best job. 


USS Man-TEN Steel (A440) is a high- 
strength carbon steel intended for 
riveted and bolted construction. It is the 
most economical of the high-strength 
steels; has good workability, high re- 
sistance to abrasion, and atmospheric 
corrosion resistance double that of plain 
carbon steel. Since it provides a yield 
point 50% higher than A7 steel, engi- 
neers can design with higher unit work- 
ing stresses and achieve real reductions 
in steel size, weight and costs. 


USS TRri-TEN Steel is a high-strength 
low-alloy steel intended primarily for 
use in welded construction. This steel 
meets all requirements of ASTM A441. 
It provides greater toughness, even at 
low temperatures, and has twice the 
atmospheric corrosion resistance of car- 


bon steel. TR1-TEN Steel has been widely 
used for bridges, buildings, machinery 
and railroad equipment to reduce 
weight and costs or to provide increased 
strength and load capacity without in- 
creased weight. 


USS Cor-TEN Steel is recommended for 
all applications in which relatively high 
resistance to atmospheric corrosion is 
considered necessary. It permits the use 
of thinner sections to take advantage 
of the increased strength of the material, 
or the use of equal or heavier thickness 
for extended life with or without protec- 
tive coating. Paint lasts up to twice as 
long on Cor-TEN Steel as it does on 
carbon steel. 


USS ‘‘T-1’’ Constructional Alloy Steel. 
This is the “‘superman’’ of structural 
steels with a minimum yield strength of 
100,000 psi. It is furnished quenched 
and tempered and is readily weldable. 
It has four to six times the atmospheric 
corrosion resistance of structural car- 
bon steel and possesses exceptional 
toughness over a wide range of tem- 
peratures down to —50°F. ““T-1” Steel 
combined with USS Tri-Ten High- 
Strength Low-Alloy Steel and carbon 
steel has already been used in a number 
of bridges. In Carquinez Strait Bridge 
in California, it saved $800,000 with 
big savings in weight. This led to its 
use in Martinez Bridge nearby, Louis- 
ville-New Albany, Whisky Creek and 
others under design. ‘“T-1” Steel is 
available in standard structural shapes 
as well as bars, semi-finished and sheets. 


USS ‘‘T-1’’ type A Constructional Alloy 
Steel. This is a lower-priced steel with 
the same high yield strength of 100,000 
psi in thicknesses up to 1 inch. It can 
be used in highly stressed members to 
obtain maximum strength, with reduced 
size, weight and costs. It is available in 
the same shapes as ‘“T-1”’ Steel. 


For more information on any of these 
USS Steels, write United States Steel, 
525 William Penn Place, Pittsburgh 30, 
Pennsylvania. 

USS, “T-1,"” MAN-TEN, TRI-TEN, and 
COR-TEN are registered trademarks. 
United States Steel Corporation. 
Columbia-Geneva Steel Division - Ten- 
nessee Coal & Iron Division - United 
States Steel Supply Division - United 
States Steel Export Company 


United States Steel 
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Now Available... 


QUENCHED AND TEMPERED STRUCTURAL SHAPES 


in such grades as “T-1’, “T-1” type A, 9% Nickel and HY-80 
Constructional Alloy and Armor Steels 


Announcing another industry ‘‘first’’ for 
United States Steel—USS Quenched and 
Tempered Alloy and Armor Steel Structural 
Shapes are now commercially available for 
the first time anywhere, in the types and 
sizes shown in the accompanying tables. 
The more commonly used sizes of Wide 
Flange Beams, American Standard Beams, 
Channels, Equal Angles and Unequal Angles 
will be produced in these USS Steels: ‘‘T-1"’, 
“T-1" type A, 9% Nickel, HY-80 and certain 
other alloy grades that provide desirable 
mechanical properties after quenching and 
tempering. Later, other sizes and shapes 
will be added according to demand. 


These quenched and tempered alloy and 
armor steel structural shapes (see table 
below) can simplify design and result in 
substantial weight savings, increased struc- 
tural strength and reduced shipping and 
handling costs. For a free folder about any 
of these steels or their structural shapes, 
contact your local USS representative or 
write to United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pa. USS and 
“T-1" are registered trademarks. 


United States Steel Corporation - Columbia- 
Geneva Steel Division - Tennessee Coal and 
lron Division « United States Steel Supply Di- 
vision « United States Steel Export Company 


Availability Quenched and Tempered standard structural shapes are available in the following shapes and sizes: 


Beams: 8” to 16” inclusive Selected Wide Flange Sections and Foot Weights* 


Beams: 6” to 12” inclusive American Standard Sections and Foot Weights* 


Channels: 6” to 15” inclusive American Standard Sections and Foot Weights* 


Equal Angles: 3” to 8” inclusive Standard Sections* 


Standard Sections* 
*See our booklet, “USS Shapes & Plates,’ ADUCO-27001 


Unequal Angles: 344” x 3” to 8” x 6” inclusive 


Maximum length 40’ for all sections 


Mechanical Properties of Quenched and Tempered Alloy and Armor Steel Structural Shapes 


| 
Tensile 
Strength, psi 


Reduction Longitudinal Charpy Impact (when specified) 
of Area, 


% min. 


Yield Strength, Elong. in 2’, 
psi % min. 


Keyhole V-notch 


**T-1"" Steel 
and Under | 100,000 min. 115,000/140,000 18 55®@ 15 ft.-lbs. @ —50OF 30 ft.-Ibs. @ +10F 


= 


115,000/140,000 


“T-1''t A 
1” and 100,000 min. 
Grade A 
9% Nickel 


55®@ 15 ft.-Ibs. @ —5OF 


60,000 min. 90,000 min. 


15 ft.-lbs. @—320F 20 ft.-ibs. @ —320F 
Grade B 
9% Nickel 


65,000 min. 95,000 min. 


| 
} 


80,000/100,000@ | 


| | 70 ft.-lbs. @ -120F 


and under—45% min. 
>" and over, yield strength range is 80/95,000 psi 
)'" to 2” inclusive, elongation 20% min. 


United States Steel 
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These Smith & Loveless “Oxigest’” factory-built 

sewage treatment plants are representative of 
many such installations serving military posts and civilian develop- 
ments throughout the United States and Canada. 
For small communities, shopping centers, apartments, mobile home 
parks, schools, motels, factories, and growing subdivisions—in outlying 
areas where there is no municipal sewage treatment system, the ‘“‘Oxi- 
gest” provides dependable sewage treatment. The long-period ‘“‘Aerobic 
Digestion” treatment process of the “Oxigest” provides maximum 
treatment efficiency with minimum maintenance. 


Smith & Loveless “Oxigest” sewage treatment plants are available in a 
variety of sizes . . . in factory-built units that are delivered to the job 
site, ready for installation, and in large, field-erected units for capaci- 
ties to 5,000 persons. —— Address: Department 80 


Sutth Loveless 


ONS OFTHE 


UNION 


ABOVE: Dual “Oxigests” provide a total 
capacity of 47,500 gallons per day to serve 
this large, outlying military installation. 
The treatment facility is equipped with 
comminutor, foam control system, sludge 
storage tank, chlorine contact tank, hydro- 
chlorinator housing and weir box. 


BELOW: Single installation of 18,750 gal- 
lon “Oxigest” sewage treatment plant, with 
same equipment as above, serves a smaller 
military site, 


P.O. BOX 8884/KANSAS CITY 15, MISSOURI/PLANT: LENEXA, KANSAS 


TANK CAR 
COMPANIES 
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News Briefs... 


New Madison Square Garden to Rise 
on Pennsylvania Station Site 


A new $75,000,000 Madison Square 
Garden Sports and Entertainment Center 
will be built over Pennsylvania Station in 
mid-Manhattan, according to an an- 
nouncement by the Graham-Paige Corp.., 
owner of the present Madison Square 
Garden, and the Pennsylvania Railroad. 
The architectural firm of Charles Luck- 
man Associates, which made the engi- 
neering feasibility studies, is now prepar- 
ing detailed drawings for the Center. The 
3,500,000-sq ft Center will be one of the 
largest single construction projects in the 
nation. 

Actually the new Center will replace 
the present Pennsylvania Station, which 
was completed in 1910. However, special 
construction and demolition techniques 
will be utilized to permit operation of the 
station during the construction period. 
Present station facilities include 21 tracks, 
running 14 miles over 28 acres (from 
Sixth to Tenth Avenues), two tunnels 
under the Hudson River, and four tunnels 
under the East River. These facilities car- 
ry 652 trains a day. 

At the completion of construction an 
all-new Penn Station will occupy the 
concourse-level areas. For greater effi- 
ciency it will have six double units of es- 
calators distributed around its perimeter 


instead of the single pair now in use. 

The new project will also include a 
new, larger Madison Square Garden with 
seating capacity for 25,000, a 4,000-seat 
auxiliary arena and roof-top ice palace; a 
28-story, 850-room hotel; a 34-story 
commercial building; and peripheral shop- 
ping areas. The lower floors of the com- 
mercial building will provide parking 
facilities that are expected to accommo- 
date most of the demands of the area. 
Supporting members for the Center will 
be achieved by 400 new or reinforced 
existing columns carried down to rock 
below track level. 

The new Madison Square Garden will 
be one of the largest convention halls in 
the United States and the largest column- 
free arena in the world. It will consist of 
radial reinforced-concrete cantilever ribs, 
rising upward and outward to support the 
seating and terminating in an elliptical 
concrete compression ring at the top. The 
saddle shape of the arena roof and ceil- 
ing is said to assure excellent acoustics. 
The arena floor will be steel framed, with 
a concrete-slab floor, supported by trans- 
fer girders to the substructure station 
column system carried down to rock 
foundations. 

The new Garden will be the fourth 


Artist's sketch of new Madison Square Garden Center, which will be built on the site 
of Pennsylvania Station in New York. The site of nearly nine acres and air rights over 
station facilities and tracks will be acquired from the railroad on a long-term lease. 
The present station, built in 1910, will be replaced by a new and more efficient struc- 
ture. Station services will be provided as usual during razing and rebuilding. Con- 
struction of the $75,000,000 complex will start next year and require two years for 


completion. 


. 
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MADISON SQUARE GARDEN 


New York structure to bear the name. 
The present Madison Square Garden, on 
Eighth Avenue at 50th Street, was 
opened in 1923. The original Garden was 
build in 1874 at Madison Avenue and 
27th Street. 


Hyperion Test Plant to 
Reclaim Waste Water 


A plan for reclaiming waste water will 
be tested during the next two or three 
years by the Los Angeles Board of Public 
Works and Prof. Albert F. Bush, 
M. ASCE, of the University of California 
at Los Angeles. The pilot facility, now 
ready for operation at the Hyperion Treat- 
ment Plant, will be the test laboratory for 
a process to purify sewage water so that 
it can be reused for filling artificial lakes 
and fire-fighting reservoirs in the Los An- 
geles area. Reclaimed waste water has 
long been used for the lakes and irriga- 
tion systems in San Francisco’s Golden 
Gate Park. 

The proposed process—developed at 
the university by Professor Bush—in- 
volves the use of algae ponds to lower 
the salt and bacteria content of sewage 
water. This method adds a third purify- 
ing treatment to the two now used at the 
Hyperion plant, where waste water from 
homes and industry is treated by sedi- 
mentation and oxidation before discharge 
into the ocean. Although the water is per- 
manently lost to users in Los Angeles 
and other Southern California communi- 
ties, the two purifying treatments are nec- 
essary to prevent beach pollution. Pro- 
fessor Bush expects to prove that with 
one additional treatment most of the 280,- 
000,000 gal of waste water lost each day 
could be saved. 

Waste water carries about 600 ppm of 
dissolved salts. By cutting this salt content 
to about 450 ppm through algae, the wa- 
ter can be used again, according to Pro- 
fessor Bush. At the pilot plant, algae will 
be grown in a U-shaped pond, 200 ft 
long and 20 ft wide. Their growth will be 
encouraged by the addition of carbon 
dioxide from engine exhaust gas. 

Some of the treated waste water from 
the Hyperion plant will be channeled to 
the algae pond. After the algae have 
picked up the salt ions, they will be re- 
moved, and the purified water piped to a 
tank for study and analysis. The pilot 
plant will process about 100 gal of pure 
water a minute. 

According to Professor Bush, “the 
process is much cheaper than trying to 
purify either sea or brackish water, and 
it calls for a much smaller investment in 
new plants and distribution systems.” 
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Oregon Builds High Bridge 
for Coastline Crossing 


Work progresses on Thomas Creek Bridge under construction 
high above the rocky coastline of southern Oregon, near Brook- 
ings. The 848-ft structure, being built by the Pacific Coast 


Division of the Bethlehem Steel Company, will be the highest 
bridge in the state, its truss span supported by two steel 
towers, rising 300 ft above concrete piers on the canyon floor. 
As work progresses from the south abutment, the bridge is 


supported by falsework towers and 106-ft cantilevers to permit 


quent heavy rains, fog, and high winds hampered construc- 
tion, and five 30 x 48-ft manila safety nets were suspended 
beneath the workmen. The new bridge is part of an Oregon 
State Highway Commission project that will eliminate a tor- 
tuous, 37-mile stretch of Highway 101 between Brookings and 
Gold Beach. The new highway hugs the scenic coastline, and 
will shorten driving time between the two points by half an 


erection of the third falsework tower. During the winter, fre- HN 


hour. 


Housing Starts in June 


Construction was started on 136,000 
housing units this June—a rise from the 
130,600 units begun in May, though a 
slight drop in housing starts is normal 
for the May-June period. By even more, 
the June total exceeded the 128,000 
units begun in June of last year. After 
seasonal adjustment, private housing 
Starts were up 9 percent over May in the 
Northeast, down 6 percent in the North 
Central States, virtually unchanged in 
the South, and up 23 percent in the 
West. 

Estimates are from the Bureau of the 
Census of the U.S. Department of Com- 
merce. 


Hawaii to Have Large 
Prestressed Concrete Plant 


The largest prestressed concrete plant 
in the Pacific area was completed, recent- 
ly, at the plant of the United-Pacific Con- 
crete Corporation, Honolulu. The new 
plant will produce prestressed concrete 
building and bridge members, including 
8-ft double tees, 5-ft double tees, joists, 
beams, girders, octagonal and square 
piles, flat slabs, light poles, AASHO 
Standard bridge girders, and a variety of 
other precast and prestressed members. 

The new prestressed concrete facility 
will have five independent prestressing 
beds, several of which will permit the 
simultaneous casting of several lines at 
one time. Live steam will be piped un- 
derground to each bed to permit the 
most efficient, rapid curing of the prod- 
ucts to achieve maximum strength. The 
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prestressing plant was designed by Rock- 
win Engineers, Los Angeles, prestressed 
concrete consultants. 

In addition to prestressed concrete 
products, United-Pacific will produce a 
full line of concrete pipe. 


National Congress on 
Environmental Health 


Some 200 leaders in industry and pub- 
lic health attended the recent Second Na- 
tional Congress on Environmental Health, 
held at the University of Michigan in 
June. Groups cooperating in the congress 
were the American Public Health Asso- 
ciation, the National Sanitation Founda- 
tion, the University of Michigan, the Na- 
tional Advisory Council of the Public 
Health Service, and the Paper Cup and 
Container Institute. 

In a_ leading talk Abel Wolman, 
F. ASCE, professor of sanitary engineer- 
ing at Johns Hopkins University, told the 
group that those who hope for complete 
elimination of domestic and_ industrial 
waste from land, water, and air are not 
realistic. Even if waste could be com- 
pletely eliminated, according to Dr. Wol- 
man, “other less obvious threats would 
emerge.” To meet the challenge of pollu- 
tion, he advocated competent group ap- 
praisal of real and apparent health haz- 
ards of various environmental factors, 
and suggested that intensive effort be 
made to develop suitable methods of an- 
alyzing “exotic chemicals.” 

Dr. Wolman also recommended an 
authoritative look at the criteria for health 
and safety. In the environmental field, he 
warned, standards developed in the past 
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five years contain many inconsistencies. 
“Errors in technology frozen into law are 
difficult to eliminate at a later date,” he 
added. 

In the area of radioactive waste, Walker 
L. Cisler, president of Detroit Edison, 
predicted that nuclear electric power sta- 
tions will be operating competitively in 
some areas by 1968, and that in a decade 
after that atomic power plants will be 
familiar sights almost everywhere. 


Chicago Starts Large 
Housing Development 


The Chicago Housing Authority has 
commenced construction on what will be 
the city’s largest housing project. The 
development, to be known as the Robert 
R. Taylor Homes, will contain 4,415 
units. It will be built on 95 acres of re- 
claimed blighted land between State 
Street and the Rock Island Railroad 
Tracks, from 39th to 54th Streets. 

Work is already under way on the 
initial phase of the project, which in- 
cludes twenty apartment buildings, a 
management-maintenance building, a 
community center, and a heating plant. 
The residential buildings will be erected 
in U-shaped groups of three. Use of a 
combination of insulation and roofing, 
called All Weather Crete, for all roof 
areas is expected to result in considerable 
saving over conventional methods of in- 
sulation and roofing. 

The designer is Shaw, Metz and As- 
sociates, and the general contractor Gust 
K. Newberg. 
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Experiments in the wind tunnel at Britain’s National Physical Laboratory on the aero- 
dynamic stability of this model of a section of the proposed Severn Bridge in Western 
England permitted the solution of problems of design. The laboratory carries out a 
wide range of tests which are invaluable to science and industry. 


Civil Engineering Research 
in England 


Research at Britain’s National Physical 
Laboratory at Teddington, Middlesex, 
England, covers a host of practical prob- 
lems encountered by civil engineers. The 
following item on some of the research 
investigations being carried out at the lab- 
oratory prepared by William 
Lowndes and made available by the 
British Information Services. 


When the laboratory was opened at 
the beginning of the present century, its 
objectives were defined as “the stand- 
ardization and verification of instruments, 
the testing of materials, and the deter- 
mination of physical constants.” 

Today the laboratory is probably still 
most widely known for its work on the 
accurate measurement of physical quan- 
tities. However, its scope has increased 
enormously in recent years, and now 
about 80 percent of its work is devoted to 
basic and applied research into a host of 
practical problems—problems that vitally 
affect science and industry, commerce 
and transportation and even the everyday 
lives of ordinary people. 

In the Aerodynamics Division, for ex- 
ample, investigations have recently been 
made of the suction forces on roofs due 
to wind. Many countries experience cy- 
clones, and roofs of small domestic 
dwellings are frequently torn away by 
suction during these violent windstorms. 
Wind-tunnel tests on model houses may 
be used as an aid towards achieving a 
roof design that will resist cyclonic suc- 
tion. A “hyperbolic paraboloid” design 
had been suggested for the purpose. In 
addition to its structural advantages, this 
type of roof can be produced from small 
quantities of low-grade timber, and is 
therefore cheap to make—an important 
consideration in some of the countries in 
which it may be used. Wind-tunnel tests 
showed that the addition of a 12-in. para- 
pet would greatly reduce the roof suc- 
tions and lessen the possibility of damage 
from cyclones. 
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Suspension bridges are much more sus- 
ceptible to oscillation than more rigid 
structures, and the laboratory has con- 
ducted some highly important tests in this 
area. Recent investigations have been 
carried out on designs for the proposed 
suspension bridge over the estuary of the 
River Severn in Western England, with 
eminently satisfactory results. 

The consulting engineers for this proj- 
ect decided to break away from the con- 
ventional truss-type stiffening girder, and 
to adopt a more economical, sheeted-in 
box-type section. Previous experience had 
shown that it is generally unwise to pre- 
sent large, solid areas of the bridge span 
to the wind, and that a rectangular box 
section would thus be unsatisfactory. The 
shape of the outer edges of the box, how- 
ever, was found to have a considerable in- 
fluence on stability, and after a series of 
tests was run on rudimentary models 
with different shapes for the outer edges, 
a sectional shape was found that ap- 
peared to be acceptable from both the 
aerodynamics and structural standpoints. 

This section, with a depth of only 10 
ft, was incorporated in a proposed design 
for the bridge, and final tests made on ac- 
curate models confirmed its stability. 
Thus the consulting engineers were able 
to proceed confidently with their box- 
type section design. 

Problems of stability also arise in the 
design of hovercraft, that ultra-modern 
form of transportation that moves over 
water on a cushion of air. In the Ship 
Division of the laboratory research is car- 
ried out on the shape of these vessels, 
their control and maneuverability and 
their motion over shelving beaches. This is 
an aspect of hydrodynamics research that 
may well have immense implications for 
the future. 

The part played by the National Physi- 
cal Laboratory in Britain’s industrial and 
scientific progress is an extremely sig- 
nificant one. The laboratory constitutes 
an ideal focal point for basic and applied 
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research in the fields of non-nuclear phys- 
ics, and in our highly technological age 
its importance seems certain to increase 
even more. 


Papers from Earthquake 
Engineering Conference 


Proceedings of the Second World Con- 
ference on Earthquake Engineering— 
held at Tokyo and Kyoto, Japan. July 
11-18, 1960—may now be ordered. The 
conference, which attracted experts in 
earthquake-resistant design from all over 
the world, was sponsored by the Science 
Council of Japan, with the cooperation of 
the Japan Society of Civil Engineers, the 
Architectural Institute of Japan, and the 
Seismological Society of Japan. 

The three-volume set, priced at $15 
postpaid, includes 120 papers and reports 
five vital sessions. Of special interest are 
the reports on recent destructive earth- 
quakes in Iran, Morocco, and Chile. 

Copies of the Proceedings may be or- 
dered from the Far Eastern Book Sellers, 
Kanda P. O. Box No. 72, Tokyo, Japan. 
Payment may be made by check or 
through bank transfer of funds. 

A committee of 28 members, one from 
each country represented at the confer- 
ence, was appointed to act as an interna- 
tional body to promote the development 
and dissemination of information on 
earthquake engineering. John Rinne, 
F. ASCE, is the United States representa- 
tive. 

The First World Conference was held 
in San Francisco in 1956. It was organ- 
ized by the Earthquake Engineering Re- 
search Institute, which has its headquar- 
ters at California Institute of Technology. 


Earthquake Engineering 
Studied by UNESCO 


Following a UNESCO team visit to 
ascertain the state of seismology and 
earthquake engineering in Southeast 
Asian countries, a seminar was held in 
Tokyo, July 18 to 26, to audit the team 
report and to draw up recommendations 
to be made to UNESCO. The seminar 
was attended by representatives of the 
governments of Japan, Korea, Taiwan, 
the Philippines, New Zealand, Indonesia, 
Vietnam, Laos, Burma, Thailand, India, 
Russia, and the United States. The U. S. 
representatives were Prof. Perry Byerly, 
of the University of California, and Prof. 
George Housner, M. ASCE, of the Cali- 
fornia Institute of Technology. 

In addition to ways of strengthening 
seismology in the earthquake-prone Asian 
countries, the report recommended that 
strong-motion accelerometers and seismo- 
scopes be installed in the strongly seismic 
regions; that building codes with earth- 
quake provisions be adopted and en- 
forced; that seismic zoning maps _ be 
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drawn up; that earthquake-resistant de- 
sign be taught in the universities in these 
countries,” that research on earthquake- 
resistant properties of native building ma- 
terials be initiated; and that a regional 
training center for earthquake engineer- 
ing and seismology be set up in Japan. 
A similar UNESCO mission will visit 
the South American countries later this 
year, and a mission will be sent to the 
Mediterranean area in 1962. 


Cost Estimate for 
Barkley Dam Reduced 


A $17,000,000 reduction in the esti- 
mated cost of the multi-purpose Barkley 
Project on the Cumberland River (June 
issue, page 107) has been announced by 
the U.S. Corps of Engineers. 

According to Col. Vincent P. Carlson, 
district engineer of the Nashville District, 
the current estimated cost of the project 
has been reduced from $183,000,000 to 
$166,000,000. Contributing factors are 
reported to be favorable bids on power 
plant equipment; planning and design 
modifications in the canal that will con- 
nect Lake Barkley with Kentucky Reser- 
voir; more detailed planning for land 
acquisition and relocation work; and re- 
duction in estimated overhead costs. 

Construction of the project is approxi- 
mately 30 percent complete, with planning 
well advanced on all features. The 150-ft- 
high dam will replace five existing smaller 
dams and will form a reservoir on the 
Cumberland River over 118 miles long, 
to be called Barkley Lake. An unusual 
feature of the project will be a connecting 
canal between Kentucky Reservoir on the 
Kentucky River and Lake Barkley, so 
that flow in either river may be regulated. 
It also provides a short-cut for navigation. 


Construction Spending 
Rises Slightly in July 


The value of new construction put in 
place in July amounted to $5.4 billion, ac- 
cording to preliminary estimates of the 
Bureau of the Census of the U.S. Depart- 
ment of Commerce. For the first time 
estimates reflect the revised higher level of 
private non-farm residential additions arfd 
alterations announced by the Census 
Bureau in June. The additions and altera- 
tions series has been revised to a new 
level, based on January 1959 prices, and 
is no longer comparable to data for 
earlier years. 

On the new basis, the July construc- 
tion total was 1 percent above June 
spending and 5 percent above the July 
1960 level. Making up the July total were 
private construction expenditures of $3.7 
billion (the same as June but up 4 per- 
cent from last July), and public outlays 
of $1.7 billion (an increase of 4 percent 
over June and of 8 percent over July 
1960 levels). 
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At San Francisco 
International Airport 


At San Francisco International Airport, 
the first pipe piling is being driven for 
a new $8,000,000 terminal building. The 
685 pilings, averaging 100 ft in length, 
are being driven through filled land to 
bedrock by a huge steam-driven pile 
driver, operated by the Raymond Con- 
crete Pile Company. After the pipe is 
driven its full length, a section of special 
corrugated shell (seen in the foreground) 
is auuched to it, and the hammer con- 
tinues driving the pipe to bedrock pull- 
ing the corrugated section with it. When 
completed in 1963, the 800-ft-long curved 
South Terminal Building will house pas- 
senger facilities for seven major air- 
lines. A similar North Terminal Building, 
scheduled for completion in 1970, will 
round out a complex designed by Wel- 
ton Becket & Associates, San Francisco 
architects and engineers. 


Cumulative spending for new construc- 
tion in the first seven months of this year 
amounted to $31.7 billion, compared to 
outlays of $30.9 billion in the same period 
of 1960. 


Conference Held on 
Weights and Measures 


Weights and measures officials from 35 
States, the District of Columbia, and 
Puerto Rico attended the 46th National 
Conference on Weights and Measures, 
held in Washington, D.C., June 12-16, 
under the sponsorship of the National 
Bureau of Standards. 

Speaking at the opening session, Secre- 
tary of Commerce Luther H. Hodges 
commented on the increased efforts being 
made by the National Bureau of Stand- 
ards to extend and refine national stand- 
ards of physical measurement. He em- 
phasized the importance of such efforts 
to the country’s economic progress and to 
its military and space programs, as well as 
to the advancement of science itself. 

Of special interest to engineers was 
Secretary Hodges’ announcement that the 
Department of Commerce has asked 
Congress to authorize a new Assistant 
Secretary of Commerce for Science and 
Technology. His function, he said, would 
be “to help .. . make the most intelligent 
use of the Department’s various technical 
agencies, and to work with other govern- 
ment agencies and private industry to 
achieve more fully the benefits that can 
be derived from an estimated $14 billion 
now being spent annually for research 
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and development.” It is expected that the 
request will be granted. 

W. S. Hussey, of the National Bureau 
of Standards, reporting as conference 
secretary, summarized weights and meas- 
ures activities of the Bureau and of the 
various states. Completely new weights 
and measures laws were enacted during 
the past year by Alaska and Tennessee, 
he reported, and numerous amendments 
to standing laws were enacted by several 
other states. 


Philadelphia Engineers 
To Aid West Pakistan 


The Kuljian Corporation, Philadelphia 
engineers and constructors, has been se- 
lected as consultant to the Water and 
Power Development Authority of West 
Pakistan to provide complete engineer- 
ing services for a new multi-million-dol- 
lar electric power station at Quetta. 

The new power facility, part of West 
Pakistan’s long-range program for eco- 
nomic development, will create electric 
energy to provide irrigation for large 
areas of unproductive land in the Quetta 
region, to increase the output of coal 
mines that are only partly exploited, and 
to supply power to new industries planned 
for the region. The initial capacity of the 
station, to be known as the Quetta Ther- 
mal Power Station, is 15,000 kw. 

The cost of the Quetta Station will be 
about $7,000,000. The Development 
Loan Fund of Washington, D. C., is as- 
sisting the project with a $6,000,000 loan. 
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Uninterrupted 
sewage flow 
for another century 


Modern cast iron pipe maintains high flow capacity— 
keeps sewage flowing smoothly and efficiently year after 
year for at least a century. 

This is just one of the reasons cast iron pipe is an ideal 
choice for sewerage systems. 


Others: 

Bottle-tight joints...resist infiltration and seepage; keep 
roots out. 

Ruggedness...common disturbances such as heavy 
overhead traffic do not hamper cast iron pipe’s effi- 
ciency. 

Practical...resists sewage and sewerage gases that re- 
quire expensive linings in other types of pipe. 

Acceptance...cast iron pipe has been used in sewer 
systems for over 80 years. 


CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 


CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director, 3440 Prudential Plaza, Chicago 1, Illinois 
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PHS Reorganizes for 
Expanded Service 


Establishment of a new Division of En- 
vironmental Engineering and Food Pro- 
tection in the Public Health Service has 
been announced by Surgeon General Lu- 
ther L. Terry. The new division, with 
Wesley E. Gilbertson, M. ASCE, as its 
chief, was created as part of a Service- 
wide reorganization designed to strength- 
en and expand present environmental 
health programs, and to provide more 
assistance to state and local health 
agencies. 

Functions now assigned to the new di- 
vision were formerly performed by the 
Division of Engineering Services, which 
has been abolished. These programs are 
concerned with basic problems in environ- 
mental health and sanitary engineering, 
primarily those of mounting concern to 
local agencies, particularly in urban cen- 
ters. Included are a variety of general 
sanitary engineering activities. 

For more efficient handling of public 
health problems created by environmental 
hazards, the Service has established an 
Office of Resource Development within 
the Bureau of State Services. Frank A. 
Butrico, F. ASCE, heads the new office, 
which will be primarily concerned with 
air and water pollution, exposure to ra- 
diation, and occupational and industrial 
developments. 


Contract Awarded for 
P.G. & E. Plant Expansion 


The Pacific Gas & Electric Company 
has selected the Babcock & Wilcox Com- 
pany to manufacture and erect two 
radiant-type boilers for its Morro Bay 
(Calif.) station. Part of a $71,000,000 
plant-expansion program, the two new 
boilers will power two 325,000-kw tur- 
bine generators, increasing plant capacity 
to 990,000 kw. 

The Pacific Gas & Electric system, with 
a current rated capacity of 6,035,500 kw, 
serves about 40 percent of the population 
of Southern California. The new steam 
generators will go into operation in 1962. 


Prestressed Concrete for 
Hotel-Parking Facility 


A large hotel-parking facility is under 
construction at the Beverly Hilton, Bev- 
erly Hills, Calif. When completed, its 
capacity will be 1,500 cars. 

The project consists of erecting four 
new levels over two existing levels, with 
emphasis upon the use of prestressed con- 
crete building members. No floor-to-floor 
shoring will be required at any time dur- 
ing construction—one of the economies 
permitted by prestressed concrete. All 
forming of poured-in-place closures will 
be accomplished by suspending the forms 
from the top. Holes will be cut in the 
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existing slab, and five-story-high precast 
columns will be passed through the open- 
ings to rest upon new foundations. 

The project architect is Welton Becket 
& Associates. Structural and prestressed 
concrete design is by Rockwin Engineers, 
and foundation design by Skinner & 
Stacy. All prestressed and precast con- 
crete elements are being manufactured 
by the Rockwin Prestressed Concrete 
Corporation. The general contractor is 
Simkins & Perrin. Construction is sched- 
uled for completion in late summer. 


Engineer-Architect for 
Post Office Department 


The U.S. Post Office Department has 
renewed its contract with Johnson & John- 
son, Engineers-Architects, Inc., for engi- 
neering and architectural services in 
connection with the department’s multi- 
million-dollar program. The firm has as- 
sisted the Post Office Department since 
1958. 

Johnson & Johnson have offices in Chi- 
cago and Los Angeles. 


R. ROBINSON ROWE, F. ASCE 


EXAMGEM 26 was cited for its “less 
arithmetic and more plain old-fashioned 
thinking” than the usual run of examina- 
tion questions, dealing as it did with the 
non-academic problem of laying a pres- 
sure pipeline across a wide active fault 
zone. It was practical, too, for the proto- 
type line had been built. 


Some started with arithmetic just the 
same, computing the wall thickness for a 
10-in. steel pipe to carry 400 psig, add- 
ing extra metal arbitrarily to withstand 
seismic forces. This was futile, for the 
best solutions took advantage of flexibility 
of the pipe. 

Many offered elaborate and fanciful 
solutions and then alibied that they had 
migrated from non-seismic areas and 
could not be expected to know about 
earthquake-resistant techniques. This 
proved the gem quality of the question, 
for it is most important that migrants be 
examined on engineering factors peculiar 
to the region. The Dakotan in California 
must learn about quakes; the Californian 
in Dakota must learn about frost. 

These fanciful solutions included such 
ideas as (1) entrenching the pipe to un- 
usual depth, (2) bedding the pipe on a 
heavily reinforced concrete cradle, and 
(3) swinging the pipe in slings suspend- 
ed from A-frames or gallows frames. A 
minor movement might shear the first 
two; the third risked resonant vibration 
and might even be punished by wind. 

There is no perfect solution, for any 
precaution within reason must accept 
some hazard, some calculated risk. The 
young engineer should conceive of seg- 
ment AB of his line across the fault zone 
as stretching, shrinking, or offsetting in a 
dynamic, pulsing, reciprocating motion, 
with a net or cumulative shift of several 
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feet. With AB a mile long, the pipe is a 
very flexible structure that could stretch 
5 ft and change length even more by 
buckling and unbuckling. It can’t do that 
very well underground, and an aerial line 
would be expensive to support and con- 
trol. 

The safest place is right on the ground, 
and such a location will facilitate future 
inspection and repair. It might be laid on 
a well-drained sand bed, wide enough to 
allow snaking and buckling, or a few 
inches higher on ground sills or cross ties. 
With the latter, the pipe might be free to 
move laterally on the sill, or be clamped 
to a sill free to move. 

He was asked what measures he would 
recommend for design, construction and 
maintenance. For design, as implied 
above, he might choose a curved align- 
ment on flat or undulating grade just 
above ground level, on sills spaced a pipe 
length apart so that joints will fall near 
point of contraflexure. It would extend 
several pipe lengths outside the fault 
zone, with a gate upline, a check down- 
line, and no fittings between. 

Construction measures should include 
an overnight hydrostatic test at 150 per- 
cent of working pressure, drainage di- 
version to prevent erosion or deposit 
around sills, and fencing or signing to 
exclude cross traffic of people, vehicles, 
or animals. Maintenance should include 
periodic observation of creep of pipe, 
tightness of joints and bedding of sills, 
ordering repair or adjustment of defects. 

Incidentally, the prototype line was 
laid straight, relying on evidence that 
horizontal motion had been in the offset 
direction. Also, in epilogue, the problem 
has had the salutary effect of adding a 
session on earthquakes to all refresher 
courses for prospective registrants in Cal- 
ifornia. They don’t know when the prob- 
lem might be repeated, but, like earth- 
quakes, the longer it has been since the 
last one, the nearer you are to the next 
one. 


EXAMGEM 27. Many engineering 
terms consist of word pairs, like bench 
mark and soldier beam. Identify the pairs 
in the following alphabetical list and de- 
fine or describe each of the eight terms: 
area, caisson, digestion, energy, frame, 
girder, jetty, moment, permeable, pneu- 
matic, ratio, rigid, sludge, specific, voids, 
wide-flange. 
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Steel tunnel sections built in Maryland... 
floated 200 miles to Virginia 


Steel supplied by Bethlehem: plates, structural shapes, bars, H-piles. 

Eleven of these 33-ft-diameter tunnel sections, each measuring more than 300 ft long, and 
one measuring 115 ft long, were constructed at Port Deposit, Md., side-launched into the 
Susquehanna, and towed to the Elizabeth River in Virginia. Here they were sunk into position 
to form a two-lane vehicular tunnel connecting Norfolk with Portsmouth. 

Each section contains nearly 600 tons of steel: 450 tons of plate for the inner and outer 
shells; 70 tons of shapes and angles, and 30 tons of flat bars for stiffeners; and 40 tons of 
concrete reinforcing bars, here being installed. Bethlehem supplied much of this steel. 


BETHLEHEM STEEL 


Owner: Elizabeth River Tunnel 
District of Norfolk; 


Designer and supervisor of 
construction: Parsons, Brinckerhoff, 
Quade and Douglas; 


Prime contractor: Diamond 
Construction Co.; 


Fabricator: Wiley Manufacturing 
Co., subsidiary of Republic 
Industrial Corp. 
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ETHLEHEY 
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New offices for the House of Representatives 


Builder: McCloskey & Co.; 
Steel fabricator and erector: 
Bethlehem Steel. 


Steel ; 


Steel supplied by Bethlehem: H-piles, reinforcing bars, fabrication and erection of structural steel. 

Excavation for the Additional House Office Building covers five city blocks. It provides for 
a basement, sub-basement, and three garages below ground level. A huge drainage system will 
contain the historic Tiber Creek that once ran through the Capitol grounds. Shown here is the 
Bethlehem steel piling erected as reinforcement for the excavation walls. Over 14,000 tons of 
Bethlehem steel reinforcing bars were used. Bethlehem also fabricated and erected 23,000 tons 
of structural steel for the office building which contains 33,600,000 cu ft of space as compared 
to 7,600,000 in the Capitol building. 


for Strength... Economy... Versatility 


¥ 
. 
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Circular stadium takes shape in Washington 


Steel supplied by Bethlehem: fabrication and erection of structural steel, reinforcing bars, pipe, 
sheets, fasteners, H-piles, Slabform (formed sheet). 

A circular, double-decked stadium, new home of both the Senators and Redskins, will seat 
45,000 fans during baseball season. Sections of the lower stands are movable, allowing for an 
increase to 50,000 fans for football. No supporting columns obstruct vision because seats and 
roof are supported by 66 huge steel cantilever arms, fabricated from Bethlehem steel plate. The 
frames are laterally connected by a combination of box struts and wide-flange rafters. Bethlehem 
also supplied over 5,000 tons of concrete reinforcing bars, 5,990 tons of H-piles and 245 tons 
of steel pipe to the project. A total of 7,350 tons of steelwork was erected by Bethlehem. 


BETHLEHEM STEEL 


Owner: District of Columbia 
Armory Board; 


Architect and engineer: 
Dahl-Ewin-Osborn; 


Builder: McCloskey & Co. 
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It's easy to identify Bethlehem high-strength reinforcing bars— 


in the field or in your shoo 


Bethlehem bars are always 
branded in the same sequence: | 


the bar a 


This number is the bar size |F 
(always between the letters) 


-N- means the bar is made of f 
domestic new-billet steel ; 


This number designates the © 
grade of high-strength steel (7 — 
for 75,000 psi min. yield and 6 | 
for 60,000 psi min. yield) 


STEEL CONSTRUCTION IN MOTION PICTURES 


These Bethlehem motion pictures are available free of charge. All are 16 mm, in 
color, with sound track. Just fill in the coupon and mail to us at Bethlehem, Pa. 


OPEN ROAD (Highway construction). Color, 32 minutes. 
SKYLINES (Structural steel). Color, 29 minutes. 

STEEL IN CONCRETE (Reinforcing bars). Color, 38 minutes. 
FURY OF THE WINDS (Fabricated steel and the Atlantic hurricane). Color, 24 minutes. } 
MEN, STEEL AND EARTHQUAKES (Fabricated steel). Color, 28 minutes. I 
STEEL SPANS THE CHESAPEAKE (Bridge building). Color, 37 minutes. 


PUBLICATIONS DEPARTMENT BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Sales: Bethlehem Steel Export Corporation 

| would like to arrange a showing of the following 

BETHLEHEM STEEL 
Title Date of showing 


Name 


Address 


; ASTM | ASTM ASTM 

a 

| 

BETHLEHEY 
STEEL | 


We can build it..«s 
We can deliver it.«-« 


two BIG reasons to call in anwwron;wrwDAL.E 


for steel fabrication 


The Port Allen Lock, Gulf Intracoastal Waterway, Plaquemine-Morgan 
City Route, La., is an excellent example of Avondale-ability in steel 
fabrication. Using the combined facilities of the Service Foundry 
Division for castings and gears and the heavy steel fabricating 
machinery and know-how of the Main Plant, gates, valves, bulkheads, 
needle beams, mooring bitts, and operating machinery were supplied 
for this important project. 


All components were delivered to the building site by barge, after 
loading out from our wharves, with equipment that includes a 600 
ton lifting device. 


Call Avondale for steel fabrication. We can build it—and deliver it. 


AVONDALE SHIPYARDS, InNC. 


P. O. BOX 1030 e PHONE UNiversity 6-4561 e NEW ORLEANS 8, U.S.A, 


Lock Gates 


Emergency Bulk 


Tainter Valve Operating Machinery 


Miter Gate Ope 


Floating Mooring Bitt 


E Bulkhead and Pickup B 
mergency bulkhead and Fickup beam 
{ y « 
ay 
Hoist 
| 
} 
— 
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Want to find the coefficients? It’s easy with the 
new Regression Analysis program for the IBM 1620 


Here’s another program offered free-of- 
charge to users of the IBM 1620 Data Proc- 
essing System. It gives you the kind of 
results you might expect only from a much 
more expensive computer. But users of the 
1620 know that its low rental cost is decep- 
tive. The 1620 packs more computing power 
per cubic inch than any other computer in its 
size range. 

The Regression Analysis program is a 
good example. Suppose you want a fit for 
production purposes. If you employ more 
than two variables you probably have diffi- 
culty visualizing the representation of your 
data. If linearity is not the case, you must 
often guess blindly at a polynomial of high 
degree, accept or reject the fit with some- 
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thing approaching a sixth sense, and either 
try again or settle for the results you have. 

The new Regression Analysis program lets 
you handle expressions containing up to 24 
variables. If you have the even more com- 
plicated task of handling many dependent 
variables, the program will generate regres- 
sion coefficients with a maximum number of 
dependent variables not exceeding one-half 
the number of independent variables. 

This program will also fit non-linear func- 
tions and hyper-surfaces. Compare this per- 
formance with that of any other computer in 
the 1620’s price range. 

A basic 1620 installation rents for just 
$1600 per month. For details, contact your 
local IBM Representative. 
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IBM’s 1620 is a compact 
desk-size computer. 


IBM. 


DATA PROCESSING 
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Photographs, factual data, and quotations courtesy of Water Department, 
Wilmington, Delaware; W. Compton Wills, Manager and Chief Engineer. 


Bare steel pipe, installed in 1907-1908, 
is still serving Wilmington, Delaware 


Pardon the murky old photographs. They were taken in 1907, the 
year Wilmington began installing two major steel pipelines, totalling 
20,340 ft. Even though this pipe was put in bare, it has given “‘very 
satisfactory service’ during the past 54 years, and is reported by 
the Water Department to be “‘in satisfactory condition for use over 
the next 15 to 20 years or longer.”’ 

Of course, nowadays we don’t recommend installing steel pipe 
without AWWaA-approved protective materials. Many years of ex- 
perience have convinced us that shop-applied coal-tar enamel assures 
incomparable protection from attack, and sustained carrying capacity. 
If Wilmington’s bare pipe can serve for more than a half-century— 
with no end in sight—what is the reasonable service life of properly 
protected steel pipe? One hundred years? More? 

Long service life, high flow capacity, tight joints, freedom from 
the failures of brittle materials—those are the advantages of coal- 
tar-enameled steel pipe. May we give you additional facts? Just get 


in touch with the Bethlehem sales office nearest you. Wilmington's old steel mains comprise some 12,000 ft of 
48-in. pipe and 8,000 ft of 43-in. pipe, all of lockbar 
construction with riveted field joints. 


for Strength BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 
- +» Economy Export Sales: Bethlehem Steel Export Corporation ETH EHENW 


BETHLEHEM STEEL 
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One of Southern California’s largest home developments, Eastgate, assures low-cost, efficient 
water service for its 2250 homeowners with ‘“K&M’’ Asbestos-Cement Pressure Pipe. 


22 MILES OF “K&M” ASBESTOS-CEMENT PRESSURE PIPE ASSURE 


dependable water service for a spanking new city of 10,000! 


Modern cities like Eastgate spring full- rials that function without@failure for years 
grown from the earth—complete with and years. Another important factor was the 
homes, schools, shopping center and even ease of installation and handling 
a hospital. To make such a city a reality “K&M” Asbestos-Cement Pres- 
calls for modern methods and modern sure Pipe offers. Robert Kennedy, 
materials, such as‘‘K&M”’ Asbestos-Cement of Kennedy Pipe & Supply 
Pressure Pipe. This rugged pipe was the Company, tells you, in his own 
builder’s choice for its freedom from main- words, how “K&M” Asbestos- 
tenance and for its durability. He knows to- Cement Pressure Pipe helped 
day’s particular home buyers demand mate- him adhere to a tight schedule. 


HELPED LAY MORE PIPE PER 


“We had no trouble keeping up with 
the builder’s tight schedule with 
*‘K&M’ Asbestos-Cement Pressure 
Pipe and the ‘K&M’ FLUID-TITE 
Coupling. All we had to do was 
lubricate the pipe end, and slide it 
into the coupling. This gave us a 
joint tight under all operating condi- 
tions. We didn’t need any heavy 
machinery or coupling pullers. 
‘K&M’ Pipe was lightweight and 
easy to handle, which permitted us 
to work smoothly. It reduced 
our installation time and costs 
considerably.” 


The light weight of ““K&M’’'® Asbestos-Cement Pressure Pipe permits you to lay 


most sizes by hand... and reduces shipping costs. 


Robert Kennedy, President, Kennedy 
Pipe & Supply Company, Paramount, Calif. 


After it’s in the ground, “K&M” 
Asbestos-Cement Pressure Pipe is 
practically indestructible. It won’t 
tuberculate. This assures the tax- 
payer of the same water flow and 
pressure years later, that he had 
when his home was new. Pumping 
costs remain low. Joints stay water- 
tight. In addition, this pipe resists 
corrosion, and is immune to 
electrolysis. 


For more information write to: 
Keasbey & Mattison Co., Ambler, Pa. 


d ““K&M” FLUID-TITE® Coupling and Pipe takes 


¥ 
Assembling the exclusive, patente 
but an instant. 


ACCURATE SRAPHIC AND VISUAL REGist RATION 


of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 
over Parshall flumes and weirs. This instrument has interchangeable flow cams 
and flow conversion gears...an important factor to consider for sewage treatment 
plants in rapidly growing communities. With a simple change of cams and gears 
the Type B-FT Recorder can operate with a different size flume or accommodate’ 
a greater range of flow than that for which it was originally purchased. The change 
does not require factory service. Similarly, change from weekly to daily time scale, 
or vice versa, is accomplished by merely repositioning one gear —no new parts 


This recorder can be direct float operated or remotely controlled and is 
available for wall or switchboard mounting, or with cabinet for mounting 
out of doors directly over the float well. Request BULLETIN 25 for 


complete details. 


STEVENS HYDROGRAPHIC DATA BOOK 
Invaluable for your reference file. Contains technical data on recorder installations, 
plus a wealth of hydraulic and conversion tables. $1 copy. (No COD’s) 


LEUPOLD & STEVENS INSTRUMENTS, INC. 


4445 8. £. PORTLAND OREGON 
Specialists in hydrologic instruments for over half a century. 


SYMPOSIUM ON STILLING BASINS AND 
ENERGY DISSIPATORS 


PROCEEDINGS SYMPOSIUM NO. 5 


THE SERIES of papers and discussions on Still- 
ing Basins and Energy Dissipators from the 
Journal of the Hydraulics Division, has been 
prepared in one volume. ~—« 
This 312 page paperbound book is available Single Line 
at a price of $6.00 with the usual 50% discount p ae near 
to Society members and public and school “ blocks ” 
libraries. 
4 Replaces chain hoists, 
“i air hoists, winches . . 
less cost, less mainte- 
33 West St, New You a8. N.Y. Th 
\ le, hand op- 
=} ging time . . unmatched 
a member of ASCE. safety record. 
One Year Guarantee 


Preferred on job after job, in 
construction, refineries, oil drill- 
ing, plant erection and main- 

tenance, mining, machinery 
moving, trucking, etc. 
See your local dealer 
GRIPHOIST, INC. 3,300 
744 Harrison St., San Francisco 7, Calif. LBS. 
334 Granite Ave., Boston (Milton 86),Mass. 
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New educational concepts are being 
spurred by the University of California 
of Los Angeles according to Dean L. M. 
K. Boelter, of the College of Engineer- 
ing, who recently announced the initia- 
tion of a series of pre-doctoral and post- 
doctoral fellowships for the next several 
years. The fellowships are part of the Ed- 
ucational Development Program, an or- 
ganized faculty effort, supported by the 
Ford Foundation and directed toward 
further improvement of UCLA's unified 
approach to engineering education. A 
prime objective of the fellowships is to 
provide an opportunity for persons to 
study while contributing to EDP through 
supplementary parttime employment on 
EDP projects or through the teaching of 
core courses in the school’s undergradu- 
ate program. At present the EDP is con- 
ducting more than 20 studies aimed at 
unifying one or more engineering disci- 
plines, under classifications such as ana- 
lytical methods, design, energy and mass 
transfer, and engineering materials, rath- 
er than the traditional classifications of 
civil, electrical, mechanical, etc. Partici- 
pating in the development program are 
50 plus faculty members, a dozen lec- 
turers and associates from industry, and 
15 graduate students and fellows. In- 
quiries may be directed to William D. 
Mclivaine, Secretary, Educational De- 
velopment Program, College of Engi- 
neering, University of California, Los 
Angeles 24, Calif. 


Florida, engineering and industry ......... 

In the forefront of the industry build- 
up currently underway in Florida is the 
Engineering and Industrial Experiment 
Station (EIES) of the University of 
Florida’s College of Engineering. The 
Station is literally the research laboratory 
for Florida’s industries. In the Pulp and 
Paper Laboratory a pilot plant has been 
constructed which uses a revolutionary 
continuous process which promises to re- 
duce the cost of producing pulp. Simi- 
larly, the Civil Engineering Research Lab- 
oratory’s outstanding results in methods 
of casting and testing prestressed post- 
tensioned concrete beams have been a 
great service to the Florida building in- 
dustry. To protect the Florida coastline, 
which is so valuable to the economy of 
the state the University’s Coastal Engi- 
neering Laboratory has undertaken a 
program of applied research involving 
model studies of erosion and navigation 
problems at Boca Raton, Sarasota Bay 
and Fort Pierce Beach to name a few. 
Also of great interest to engineers is the 
research the Air Pollution Laboratory is 
conducting, such as developing automatic 
sampling equipment for a variety of pol- 
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lutants, creating simplified techniques for 
air pollution measurement, and studying 
the effects of various contaminants on hu- 
man health, vegetation, and materials. 
As well as the research it is conducting 
in conjunction with the Earle B. Phelps 
Laboratory for Sanitary Engineering on a 
continuous radioactive monitoring pro- 
gram of fall-out in air, sewage, surface 
waters, public water supplies, plants and 
soils. 


Traffic, present and future ............... 

The nation’s traffic problem continues 
to grow in size and complexity each 
year. To help interested officials stay 
abreast of progress in this area North- 
western University’s Traffic Institute un- 
der its Unit Course Program is offering, 
from September 1961 to November 1962, 
short-term professional-level instruction 
for selected personnel from federal, state 
and municipal government agencies. Two 
specialized courses in traffic engineering, 
consisting of a seminar and advanced 
workshop is scheduled, respectively, for 
March 5-23, 1962, at a fee of $225, and 
for November 13-17, 1961, at $100. Al- 
though no academic credit is given for 
these courses, each registrant successfully 
completing a Traffic Institute course will 
be awarded a certificate. For catalog and 
application blanks write to Bernard R. 


_ Caldwell, Director, The Traffic Institute, 


Northwestern University, 1804 Hinman 
Avenue, Evanston, III. 

A Highway Traffic Safety Center was 
established sometime in August at the 
University of Illinois College of Engi- 
neering to coordinate on a university-wide 
basis present and future programs in this 
field. Named as director is Professor John 
Baerwald, A.M. ASCE, staff member 
since 1955 and nationally recognized 
traffic engineer. Activities of the center 
will include formal and extension educa- 
tion, research and information services, 
and toward this end it will coordinate 
the university’s activities in safety teach- 
ing and research, provide a _ channel 
through which financial support—includ- 
ing that from agencies outside the uni- 
versity—can be made available for such 
efforts, and facilitate use of resulting 
traffic safety information. 


As an aid to America’s need for new 
and better highways, Purdue University 
conducted an eight-week advanced study 
program this summer of courses in geo- 
metric design, highway planning and 
economics, highway and airport pave- 
ment design, cement, aggregates and 
concrete, and in the basic physical and 


September 1961 


chemical properties of materials. Nine- 
teen instructors and professors of high- 
way engineering from throughout the 
United States and Canada attended, each 
man receiving a free-grant fellowship 
sponsored by the Portland Cement As- 
sociation. 


Research in reinforced concrete ........... 
Recognizing the need for increased fi- 
nancial support for research in the rein- 
forced concrete field, the American Con- 
crete Institute has made a $2,000 grant to 
the Reinforced Concrete Research Coun- 
cil. As coordinating agency for reinforced 
concrete research projects being con- 
ducted at U.S. universities, the Council 
hopes to initiate at least six new projects 
each year, a program that would require 
a minimum annual budget of $100,000. 
Council-sponsored research is in the form 
of financial aid to graduate students 
which allows them to undertake and 
complete work for advanced degrees. 


Construction methods 

This fall the civil engineering depart- 
ment of the University of North Dakota 
will offer a course in construction meth- 
ods for undergraduate students. Profes- 
sor Robert C. Sheldon, F. ASCE, of the 
University’s Civil Engineering Depart- 
ment is writing a textbook preparatory 
to teaching the course. Instead of adopt- 
ing the usual approach of talking about 
construction by types, he will break the 
construction process down into its six 
fundamental operations: breaking loose, 
lifting, transporting, separating and mix- 
ing, placing and fastening. Also included 
in the course will be a discussion of the 
engineer’s place in the construction firm. 


Applications are now being accepted in 
two National Science Foundation gradu- 
ate-level fellowship programs: Coopera- 
tive Graduate Fellowships for the aca- 
demic year 1962-1963, and Summer Fel- 
lowships for Graduate Teaching Assist- 
ants, for the summer of 1962. For which 
applications must be received November 
1 and December 8, respectively. Now en- 
tering their fourth year of operation, the 
two fellowship programs are adminis- 
tered cooperatively by the National Sci- 
ence Foundation and institutions of high- 
er education in the United States which 
confer doctoral-level degrees in engi- 
neering, mathematics and the sciences. A 
Cooperative Graduate Fellow will re- 
ceive a stipend of $2,400 for a full year’s 
tenure or $1,800 for the academic year, 
which may be augmented by his institu- 
tion. While a Summer Fellow in the 
Graduate Teaching Assistant program 
will receive a stipend ranging between 
$50.00 and $75.00 per week. Application 
materials can be obtained from the Grad- 
uate Dean of any participating institution 
or from the Fellowships Section, Division 
of Scientific Personnel and Education, 
National Science Foundation, Washing- 
tna D.C. 
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Civil Engineers research performance of 
new stressed-skin aluminum bridge struc- 
ture. Data will provide other CEs with 
design and specification criteria... first 
step to sales in construction market. 


Controls 30 billion 
in annual expenditures 


Annual construction from 1957 to 1960 
averaged 52 billion dollars*. Of this, 
engineered construction, that controlled 
by the Civil Engineer, amounted to 
29.98 billion. This figure excludes hous- 
ing projects, motels and other large resi- 
dential construction work, which is also 
normally Civil Engineer controlled. 
Furthermore the figure does not reflect 
the extensive influence of the Civil 
Engineer over residential building 
codes and practices. 


*Summary total from published 
U.S. Bureau of Census figures 


The CIVIL ENGINEER DECISIVE 


in the purchase of the materials, services, installed equipment, 
and construction machines used in engineered construction 


From conception to dedication 
of every engineered construction 
job, the decision of the Civil En- 
gineer is all pervading and final. 


This is not simply a matter of general 
trade practice. Nor is it merely a con- 
venience. It’s a /egal reality ... that holds 
in varying degree in every state of the 
Union and in most other countries... 
that applies not only in public works 
but in private constfuction as well. 


Often overlooked 


The /egal responsibility of the Civil 
Engineer for purchase decisions is fre- 
quently overlooked. One reason for this 
is the time-honored phrase “or equal” 
which seems to leave brand decisions 
up to the contractor. Practically, this is 
rarely so. Instead the phrase has been 
used to restrict to one or a very few 
the number of suppliers capable of 
meeting the specification. As a matter 
of fact, the phrase “or equal” has been 
proved too broad ... and most of today’s 
specifications read, “or approved equal.” 


CIVIL ENGINEERING * 


Approved? By whom? What criteria? 


To suppliers of materials, services, 
installed equipment, and construction 
machines used in engineered construc- 
tion those are pertinent questions. And 
the answers are not left to chance. In 
all governmental agencies from Town 
Councils to Federal Governments 
standards for both public and private 
construction are established by legisla- 
tive action or administrative edict. 
These standards range all the way from 
engineering design details to the type of 
equipment to perform the work. 

Legislative action and administrative 
edict alike are recommended, promul- 
gated, administered ... and compliance 
therewith on specific jobs is supervised 
... by the Civil Engineer. 

In consulting and contracting firms 
and a large number of architectural firms 
a Civil Engineer is the responsible de- 
cision-maker who sees to it the item 
meets required standards and who devises 
new designs and construction methods 
...often based on new materials and 
equipment. Upon his decisions commer- 
cial success of the firms stands or falls. 
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In the advertising pages of CiviL 
ENGINEERING advertisers reach 
48,700 Civil Engineers...more by 
far than in any other publication. 

On the basis of cost-per-page, cost-per- 
thousand, and cost-in-combination, 
CivIL ENGINEERING leads the other 
publications. Cost per inquiry reflects 
this economy, too. From a recent issue, 
some 2000 known replies to advertising. 

Get more details from your Civit EN- 
GINEERING AIA Media Data Form (copy 
on request) or consult nearest CIVIL 
ENGINEERING Representative below. 


CIVIL ENGINEERING 


THE MAGAZINE OF ENGINEERED CONSTRUCTION 


UNITED ENGINEERING CENTER 

345 East 47th St., New York 17, N. Y. @ 
CIVIL ENGINEERING: New Y ork 17,345 
St., PL 2-6800; Chicago 2, 29 E. 

6-4075; Cleveland 13, 75 Public PRLS ist 


FRED W. SMITH: Birmingham 16, ie Forest 
View Lane, Vesthaven, Phone: 822-3804 


McDONALD-THOMPSON COMPANY: San Fran- 
cisco 5, 625 Market a i 7-5377; Los Angeles 5, 
3727 W. Sixth St, DU 7- 5391; Seattle 4, 1008 
Western Ave., MA 3- 3766. Houston 6, 3217 Mon- 
jA 9-67 11; Denver 3, 620 

4-4669; Portland 4, 404 Times Bidg., CA 
* S146: Dallas 19, 2727 Oak Lawn Ave., LA 1-1266. 
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DECEASED 


Gary Dale Adams (J.M. °59; A.M. ’59), 
age 27, a civil engineering graduate in 
1956 of the University of Tennessee, for 
the past four years was a member of the 
U.S. Public Health Service in Dallas, 
Texas. During this period he engaged in 
general sanitary engineering work related 
to stream pollution, first as a junior as- 
sistant sanitary engineer, and more re- 
cently as assistant sanitary engineer. 


Stuart H. Anderson (M. °45; F. °59), 
age 75, founder of Stuart H. Anderson & 
Associates, in the last ten years main- 
tained offices in Washington, D.C.; Cam- 
den, N.J.; Uniontown, Pa.; and Baltimore, 
Md. Before that he was examining engi- 
neer with the Bureau of Community Fa- 
cilities of the Federal Works Administra- 
tion; engineer-in-charge of the design of 
water, sewers and drainage at Andrews 
Field in Maryland for Gannett, Fleming, 
Corddry & Carpenter; associate engineer 
with the industrial engineer, W.S. Austin; 
and a designer with the Consolidated Gas 
and Electric Company of Baltimore. 


Daniel E. Davis (M. °25; F. 59), age 75, 
in 1919 joined Chester Engineers as a 
partner where he subsequently specialized 
in waterworks, sewers and sewage treat- 
ment plants, filtration and softening 
plants, power plants, and reservoirs. When 
the National Resources Committee of the 
Water Resources of the United States 
made a study of the Ohio River Basin, 
Mr. Davis served with the study group as 
associate water consultant. In addition his 
interest in community affairs led him to 
serve as a councilman for the Pennsyl- 
vania borough of Osborne for some 25 
years. 


John N. Eckle (A.M. °41; M. °59), age 
73, before becoming a consultant with 
Branford Associates at Branford, Conn., 
in 1958, was a member of the Yale Uni- 
versity Department of Civil Engineering 
for 38 years, serving from 1927 until his 
retirement as assistant professor of engi- 
neering drawing. For much of this period 
—during summers—he had charge of the 
concrete testing laboratory of the E. W. 
Wiggin Company and one year, 1929, was 
engineer in charge of constructing the 
skew bridge over the Black River in Ver- 
mont. 


Joseph Francis Foley (M. °41; F. °59), 
age 72, having joined the Callan Con- 
struction Company, Inc., in Bristol, R.I., 
in 1925, served it successively as acting 
chief engineer, as vice president and gen- 
eral manager, and most recently, as pres- 
ident and treasurer. In addition, he was 
acting chief engineer of the Rhode Island 
companies of Montaup Sand & Gravel 
and Ready Mixed Concrete, as well as 
being chief engineer and treasurer of the 
Joseph T. Foley Engineering Company 
of Somerset, Mass. 


A. B. Isley (M.’23; F.’59), age 88, 
from 1930 to 1935 was supervisor of con- 
struction in the Office of the Architect in 
Washington, D.C. Thereafter, until he re- 
tired in 1946, he was an engineer with the 
Bureau of Yards and Docks, and was in- 
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strumental in designing the floating docks 
used during World War II. 


Richard S. M. Lee (M. ’57; F. °59), 
age 61, a bridge engineer associated with 
Parsons, Brinckerhoff, Quade & Douglas 
for the past 16 years, was responsible for 
the design of many well known bridges 
in the New York area; among them the 
Marine Parkway lift bridge, Captree State 
Parkway bridge, the New York Central 
Railroad’s Harlem River lift bridge, and 
the recent improvements to the Manhat- 
tan and Queens approaches to the Queens- 
boro Bridge. Other outstanding bridges 
with which he was concerned are the John 
E. Mathews Bridge in Florida, the Pelican 
Island Causeway in Texas, and his latest 
activity the 62nd Street Bridge, now un- 
der construction in Pittsburgh, Pa. 


Ralph K. Linville (A.M. M. ’59), 
age 73, in recent years had maintained a 
consulting engineering office in Washing- 
ton, D.C. At various times in his career 
he was in private practice in Baltimore, 
Md.; principal engineer in the Office of 
the Chief of Engineers in Washington, 
D.C.; president of the Standard Construc- 
tion Company in Baltimore; city engineer 
of Danville, Va.; and assistant engineer in 
the Baltimore Water Department. 


Fred F. Loy (M. °58; F. ’59), age 55, 
district engineer of the Portland Cement 
Association’s Iowa District since 1948, 
had been with the Association since join- 
ing its Des Moines office as general field 
engineer in 1937. Prior to the latter year, 
Mr. Loy was employed by the North 
Dakota State Highway Department and 
by the North Dakota counties of Dunn 
and Stark as county engineer. 


Paul Wilmer Mack (A.M. ’26; M. ’59), 
age 74, for the past 13 years was presi- 
dent of the Farmers Bank and Trust 
Company in Indiana, Pa. Mr. Mack had 
previously worked in the building con- 
tracting field as a partner in Blair and 
Mack from 1923 to 1934 and as vice 
president of the Mack Realty Company 
from 1934 to 1946. This latter company, 
through its subsidiary, the G. L. Murphy 
Company, owned properties in many 
states. 


Verne O. McClurg (M. °41; F. °59), 
age 71, prominent Chicago engineer, was 
a partner in the architectural and engi- 
neering firm of McClurg, Shoemaker 
and McClurg. Among Chicago landmarks 
on which he directed preparation of struc- 
tural plans are the Board of Trade Build- 
ing, Sherman Hotel, Palmolive Building, 
University of Chicago field house, and 
Riverside Plaza, the former Daily News 
building. 


Frederick V. McGuire, Jr. (J.M. 50; 
A.M. ’59), age 31, having graduated from 
Rhode Island State College in 1950 with 
a B.S. in civil engineering, subsequently 
served with the U.S. Army for several 
years. Then, a few years ago he joined the 
Boston firm of Stone and Webster where 
he was employed until his recent death. 


Guttorm Miller (M. '18; F. age 
81, was formerly chief engineer of the 
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A. J. Dupuis Company in Detroit, Mich. 
In this capacity he worked on the De- 
troit-Windsor Tunnel and the Holland 
Tunnel in New York. 


Edward Newton Noyes (M. ‘17; F. 
59), age 80, a Corpus Christi, Texas, 
civil engineer, is credited with being the 
driving force behind the city’s bayfront 
improvement project in the 1940's. Early 
in his career he joined former classmate 
E. L. Myers in a partnership which lasted 
42 years, from 1911 to 1953, and, sub- 
sequent to 1953, was a consultant for 
Reagan and McCaughan, which was 
made up of former members of the Myers 
and Noyes firm. 


Harold E. Orford (A.M. °54; M. °59), 
age 47, professor of sanitation at Rutgers 
University, first joined the engineering 
staff there in 1938. Dr. Orford was chair- 
man of the Department of Sanitation at 
Rutgers’ College of Agriculture and Ag- 
ricultural Experiment Station from 1954 
until 1957 when for reasons of health he 
resigned the chairmanship. He continued, 
however, to serve as professor. 


Raymond C. Pierce (A.M. °20; M. 
*59), age 74, for the past 12 years a 
member of Triopane Gas, Inc., in Nash- 
ville, Tenn., was president of the gas 
company at the time of his recent death. 
Earlier he had been a hydraulic engineer 
and dredging contractor working at dams, 
lakes and levies throughout the United 
States. In this connection, Mr. Pierce had 
worked with the University of the South 
in Sewanee, seeking a solution to its water 
supply problem by establishing several 
lakes of varied sizes on the campus. 


E. Pratt (M. °47; F. °59), age 74, 
from 1954 to 1957 was a representative to 
the United Nations Economic and Social 
Council for the Engineering Joint Council 
in New York, having previously served in 
1953 as consultant to Chile and later, in 
1957, as aide to Lebanon on standardiza- 
tion matters. A specialist in roads, bridges 
and airports, he worked for Pan Ameri- 
can on airport construction in South 
America during the 1940's. 


Alan D. Roberts (M. °60), age 42, 
since 1957 in private practice in Los An- 
geles and San Diego, Calif., several years 
earlier had maintained a consulting prac- 
tice in New York and Florida. In the 
intervening years he served as engineer on 
a large U.S. defense project with the 
Carter-Schneider Construction Company 
in Las Vegas, Nev., and as project man- 
ager for the Zimmer-Lieberman Con- 
struction Company in Los Angeles. 
Other experience included the post of en- 
gineer and project manager with the 
River Heights Construction Corporation, 
supervising several large FHA housing 
projects in the New York area. 


E. S. Sastri (M. 61), age 42, during 
his career engaged in various construc- 
tion projects for the states of Madras and 
Andhra in India. In recent years he had 
sole charge of the work of constructing 
the Aqueduct across the Hagari River for 
the Tungabnra Right Canal in Madras, 
and was executive engineer in charge of 
(Continued on page 136) 
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TEST QUICKLY 
IN FIELD OR LABORATORY 


Handy pocket instruments for Engineers, 
Architects and Contractors for quick 
material classifications and specification 
check tests. 


CT-158 Concrete Air Indicator for check- 
ing entrained air content of fresh concrete. 
$10.00* 


CT-421 Concrete Mortar Penetrometer for 
determining “initial set” beyond which con- 
crete can no longer be worked or vibrated. 

$22.50* 

CL-700 Pocket Penetrometer for rapid 
strength classification and checking degree 
of compaction of cohesive soils. 

$15.00* 


*F.0.B. CHICAGO . . . IMMEDIATE DELIVERY 


4711 W. NORTH AVENUE © CHICAGO 39, ILLINOIS @ U.S.A. 
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Hotel Statler-Hilton, New York, N.Y. 


(Please print) 


Mail to: ASCE Convention Reservations 


Hotel Statler-Hilton, 7th Ave. at 33rd St., New York, 
Ne 


Please reserve for my occupancy the following hotel 
accommodations: 


Double 


Double-twin beds 


Date and hour of arrival 


Date of departure 


y PREVENT 
LEAKS 


SPEED 
PIPE-LAYING 


REXON “K” Rubber Gaskets 
“pack” the pipe joint tight 
under compression, preventing leakage in or out 
of the pipe joint. Self-energizing action causes 
Gasket to seal even tighter as water pressure 
increases. Made for standard bell and spigot 
concrete pipe, REXON “K” Gaskets “snap-on” to 
the pipe, and the pipe is quickly coupled into the 
line. Wet trenches do not delay the work. Made 
of acid-resistant rubber, they never deteriorate. 

REXON No. 2 PIPE COATING protects concrete 
pipe against deterioration by hydrogen sulphide 
gas, oils, greases and solvents. It is synthetic 
hard rubber which vulcanizes to pipe by catalytic 
action, not by evaporation which causes pin-holes. 
WRITE FOR MORE DETAILS. 5104 


HAMILTON KENT MANUFACTURING CO. 


Kent, Ohio ORchard 3-9555 
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TOO CLOSE TO THE PICTURE 


If you’re in the selling picture—and 
your firm has a construction product or 
service—don’t let the fact that you are 
“close” to ASCE cause you to overlook 
the basic marketing opportunities of- 
fered by CIVIL ENGINEERING Maga- 
zine. 

We have facts and figures on how civil 
engineers influence buying and speci- 
fying throughout engineered construc- 
tion... “from start to finish.” Send for 
them, today. Write to: 

Jim Norton, Advertising Manager 


CIVIL ENGINEERING 
33 W. 39th St., N. Y. 18, N. Y. 
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the Tungabhadra project distributary 
system in Andhra. Then, last year he 
began special training under the Inter- 
national Cooperation Administration Pro- 
gram with the U.S. Bureau of Reclama- 
tion at Denver, Colo., in the Design and 
Construction of High Dams. 


Mathias W. Sample (M. °34; F. °59), 
age 74, prior to retiring around 1950, was 
for many years a member of the Chile 
Exploration Company staff which he 
served in various capacities. Starting at 
the bottom he worked up to chief mining 
engineer, mine superintendent, assistant 
general manager and then, in 1945, 
manager. 


Leon Herbert Sault (M. °31; F. 59), 
age 78, until his retirement nine years 
ago was a prominent civil engineer in St. 
Paul, Minn., where he was manager and 
owner of the Sault Construction Com- 
pany. Prior to going to St. Paul, Mr. 
Sault’s early engineering experience was 
gained in New York and surrounding 
States. 


Guy Burdette Skinner (M. ’29; F. °59), 
age 79, a retired captain in the U.S. 
Coast Guard, having received his bache- 
lor degree from Syracuse University in 
1907, that same year joined the office of 
the superintendent of Lighthouses at 
Staten Island, N.Y., as a draftsman. From 
there he went to the Bureau of Light- 
houses in Washington, D.C., where he 
was chief of the Architectural and Struc- 
tural Division. For several years prior 
his retirement in 1945, Captain Skinner 
served the Coast Guard in the Chicago 
and Cleveland Districts. 


H. C. Tammen (M. °19; F. °59), age 
76, a specialist in bridge design, since his 
retirement in 1949 had been an inactive 
partner and special consultant in the firm 
of Howard, Needles, Tammen & Bergen- 
doff, of New York and Kansas City. 
Among the bridge designs he worked on 
were the Harlem River lift span of the 
Triborough Bridge in New York, the 
Delaware Memorial Bridge at Wilming- 
ton, the Passaic (N.J.) River lift span, 
the Old Lyme-Old Saybrook Bridge over 
the Connecticut River and the Edison 
Bridge over the Raritan River in New 
Jersey. 


Eduardo Torroja (M. F. °59), age 
61, at the time of death was director of 
the Instituto Tecnico de la Construccion 
in Madrid, Spain, having previously 
served there as professor of reinforced 
concrete and structural typology. Mr. 
Torroja was a structural consulting engi- 
neer in Madrid and a leader in the de- 
sign of concrete structures. He was one 
of the oustanding engineers of Spain 
and is known in this country for his thin- 
shell structures. 


Lewis Van Niekerk Vink (A.M. ’60), 
age 33, for the past three years had been 
senior assistant engineer with the South 
African Municipality of Paarl. A decade 
earlier he had joined the Simpson Road 
Construction Company in Parow, South 
Africa, as a junior engineer, and by 1957 
was manager in charge of the company. 
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PEERLESS FULLY APPROVED 


FIRE 


Me Pump NAME 
HYDRODYNAMICS 


MACHINE 
AND CHEMICA 


Los Angeles 31, Calif. and Indianapolis 8, Ind. 3 CITY. 


ADDRESS 


PUMPS... 


HOW TO DEAL WITH A FIRE BEFORE IT STARTS! 


To insure adequate protection against the hazards of fire, a qualified 
independent fire protection system is a must. And to be doubly sure 
of the best system, the vital heart of the unit, the pump, should be 
the best money can buy. That’s where Peerless fully-approved fire 
pumps excell. 

Throughout a third of a century, Peerless fire pumps have at- 
tained an enviable and pre-eminent reputation in protecting all 
types of buildings, plants and warehouses. Put this know-how to 
work on your protection problem. See how Peerless’ combination of 
top quality fire pump equipment, exacting engineering application 
and nationwide service can serve you best. In many instances, the 
savings effected thru more favorable insurance premiums can pay 
for the installation. For fire pumps at their very best look to the 
leader, look to Peerless. Write for bulletin B-1500 today. 


Available with steam turbine, engine or electric 
motor drives, Peerless fire pumps are available 
for high pressure sprinkler systems, or foam 
smothering systems in every kind of commer- 
cial, or industrial installation. 


Putting Ideas to Work 


Peerless Pump, Hydrodynamics Division, Food Machinery and Chemical Corporation 
2005 Northwestern Ave., Indionapolis, Indiana 


Peerless “ate | Gentlemen: Please send me immediately a copy of your Bulletin B-1500. 


COMPANY 


Ry 


DIVISION @ 


Plants: 
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f 2 @ P oa. Peerless pumps give immediate protection against fire automatically, without human attention. a 
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CONCRETE 
TESTERS 


KNOWN THE WORLD OVER 


MODEL LT-800 
UNIVERSAL TESTER 


DESIGNED ESPECIALLY 
FOR THE CONSTRUCTION 
MATERIALS LABORATORY 


CAPACITY 0—250,000 LBS. 


Standard Equipment includes: 


© Gripper Blocks for Nos. 2 through 11 
Reinforcing Bars 

©@ Upper and Lower Platens for 6” x 12” 
Cylinders 

® Automatic Safety Switch 

® Power Control for Precise Adjustment of 
Rate of Loading 


Extra for Testing: 


® Concrete Masonry Units 

@ Beams 6” x 6” 

®@ Cubes 2” x 2” and 6” x 6” 

© Bricks 

®@ Weld Specimens in Bend and Tension 


Model LT-800 is only one of a complete 
line of low-cost, top quality machines 
made ond guaranteed by... 


FORNEY'S, INC, 
Tester Division 
P. O. Box 310 
New Castle, Pa., U.S.A. 
Phone OLiver 2-661! 
Cable : Forney's, New Castle 


Non-ASCE MEETINGS 


American Association of State Highway Of- 
ficials. General meeting at the Statler-Hilton 
Hotel, Denver, Colo., October 9-13. Sessions on 
electronics as applied to road building will be 

eature 


American Concrete Institute. Fourteenth Re- 
gional Meeting at the Dinkler-Tutwiler Hotel. 


Birmingham, Ala., November 1-3, 1961. 


American Congress on Surveying and Mapping. 
Arizona Southwest Regional Meeting at the Ho- 
tel Westward Ho, Phoenix, October 18-21, 1961. 


American Institute of Electrical Engineers— 
American Society of Mechanical Engineers. Na: 
tional Power Conference at the St. Francis Hotel, 
San Francisco, Calif., September 24-27, 1961. 


American Public Health Association. Eighty- 
ninth annual meeting at Cobo Hall, Detroit, 
Mich., November 13-17, 1961. 


American Public Works Association. Annual 
Public Works Congress and Equipment Show at 
the Municipal Auditorium, Minneapolis, Minn., 
September 24-27, 1961. 


American Society of Mechanical Engineers. 
Annual meeting at the Statler Hilton Hotel, New 
York, N.Y., November 26-December 1, 1961. 


American Society for Metals. Forty-third Na- 
tional Metal Congress and Exposition at Cobo 
Hall, Detroit, Mich., October 23-27, 1961. 


American Society of Photogrammetry. Semi- 
annual Convention and Technical Exhibit at the 
Biltmore Hotel, New York, N. Y., October 4-6, 
1961. 


American Society of Safety Engineers. Annual 
meeting in the Waldorf Room of the Conrad 
Hilton Hotel, Chicago, Ill., October 16, 1961. 


American Standards Association. Twelfth Na- 
tional Conference on Standards at the Rice Ho- 
tel, Houston, Texas, October 10-12, 1961. 


foundations 
underpinning 
piling 
shoring 
cofferdams 
special services 
catalog on request 


10 E. 40th St., New York 16 
Murray Hill 9-1530 


Detroit: 2033 Park Ave. 
Chicago: 221 North LaSalle St. 
Washington, D.C.: Tower Bldg. 


American Welding Society. Fall meeting at 
the Adolphus Hotel, Dallas, Texas, September 
25-28, 1961. 


Council for Professional 
ment. Twenty-ninth annual meeting at the Sher- 
aton Seelbach Hotel, Louisville, Ky., October 2 
and 3, 1961. 


Industrial Building and 
Second annual meeting produced by Clapp & 
Poliak, Inc., exposition management firm, at the 
— New York, N. Y., September 25-28, 
1961. 


National Safety Council. Annual meeting at 
the Conrad Hilton Hotel, Chicago, Ill., October 
16-21, 1961. 


National Society of Professional Engineers. 
Fall meeting at the Hotel Roanoke, Roanoke, 


Va., October 19-21, 1961. 


New England Water Works Association. Meet- 
ing in Poland Springs, Me., September 17-21, 
1961. 


Prestressed Concrete Institute. National con- 
vention will be held in cooperation with the Uni- 
versity of Colorado in Denver, Colo., October 
15-19, 1961. 


Water Pollution Control Federation. Thirty 
fourth annual meeting in Milwaukee, Wis., Octo- 
ber 8-12, 1961. Headquarters will be the Hotel 
Schroeder. 


Western Building Industries Exposition. First 
annual exposition at the Great Western Exhibit 
Center, Los Angeles, Calif., October 7-10, 1961. 
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PIPE & SPECIALS 


large OD AWWA 
pipe for water and 


sewerage —can be 
coated, wrapped 
or lined. Special 
fittings designed 
and fabricated. 


For FREE 16-page illustrated 
catalog of large O.D. pipe, 
write: 


Custom Fabrication 
For Over 50 Years 


DIVISIONS: 

e lroquois Asphalt Plants e Mixers and Blenders 
Tunnel Forms Industrial Heating Foundry 
e Large OD Steel pipe 
102 SOUTH STREET LANCASTER, PA. 
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ADVERTISING 
ENGINEERING 
SALES 
CONSTRUCTION MARKETS 


In the construction industry, four major groups 
account for nearly all product buying and specifying: 
CONSULTANTS ®& CONTRACTORS ® PUBLIC WORKS & OWNERS 


Civil engineers occupy key positions in each group. Not only are they responsible for 
design, construction, operation and maintenance “in the field”. . . civil engineers are 
also a primary influence “behind the desk,” in charge of management. 


As a result of this wide responsibility, civil engineers largely control the specification 
and purchase of construction equipment, materials and services. 


The only magazine edited exclusively to serve the technical, business and professional 
needs of this select audience is CrviL ENGINEERING ... official publication of the 
American Society of Civil Engineers. 


Year after year, its circulation has increased with construction activity and the 
growth of the civil engineering profession. Editorially Crvi. ENGINEERING serves 
all areas of construction and all civil engineering interests — making it truly The 
Magazine of Engineered Construction. 


Basic data on the civil engineer’s role in different construction industry groups is being 
furnished by A.S.C.E. Mail Forum surveys. For example, the most recent study 
(of consulting engineers) revealed these facts: 


= CiviL ENGINEERING’s consultant readers own or work for firms that concentrate 
almost entirely on engineered construction projects...with their work divided among 
the various: types of construction as follows: 

Airports Military sites 

Bridges : 76 Pipe lines 

Buildings, commercial & residential. . . 17. Rivers & harbors 

Dams 2.7 Waste treatment 

Highways & streets J Water supply 

industrial plants 5 Miscellaneous 

= the average annual cost of all the equipment and materials specified by each of 
the 290 firms reported is well over $6 million. : 


= 90% of the readers influence the purchase and the specification of construction 
materials, installed equipment and office equipment. 


® their titles and functions are proof of a high degree of authority and a wide area 
of buying influence within their firms. 
In CiviL ENGINEERING, advertisers reach top quality consultants 


concerned only with construction. This is the core of your consulting engineer 
market ...the men who specify your products! 


And remember...whether your product is specified and purchased through consult- 
ants, contractors, architects, owners, public works officials (or any combination of 
these groups) you get the most effective, most economical coverage of civil engineers 
by advertising in CrviL ENGINEERING Magazine. 


Quality circulation guarantees that your product message will be concentrated on 
men who make the decisions that lead to purchases!...which is why we say, 
“advertising in CIVIL ENGINEERING stimulates sales in construction markets.” 


ENGINEERING 


48000 THE MAGAZINE OF ENGINEERED CONSTRUCTION 
industrial plants ee The American Society of Civil Engineers = 33 W. 39th St., New York, N. Y. 
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NEW! 
MODEL 


¥ASHING TON 
re 


THE KEY TO ACCURATE FIELD TESTS 
FOR MOISTURE-DENSITY IN EMBANK- 
MENT AND FOUNDATION SOILS. 


The DENS-O-METER is light in 
weight, compact, very portable, 
easy and economical to operate 
and maintain! 


Developed after years of research by 
Department of Highways, State of 
Washington. Opens up entirely new 
possibilities for foundation and soils 
engineers and contractors who can now 
make accurate moisture-density and 
compaction tests, quickly and easily. 
© in small or large holes up to 0.15 
cu. ft.—8 in. deep 
@ in all types soils and granular base 
materials 
® in approximately 3 minutes after 
hole is dug 


CONTRACTORS AND ENGINEERS: Stop 
over-compaction, under-compaction . . . 
make moisture-density determinations 
many times daily with a DENS-O-METER. 


GET FULL INFORMATION FROM 
EXCLUSIVE SALES AGENTS 


Charles R. Watts Co. 


4121 Sixth Avenue Northwest 
Seattle 7, Washington 
Phone: SUnset 3-8400 


SAME Accuracy 
SAME Speed... 


LOWER PRICE! 


SAVE TIME QUICKEST way to get 
ov preumnaey Reinforced Concrete 


AND 1961... 
SUPPLEMENTAL Designs etn 


SURVEYS over 80,000 
WITH A copies in use 


BRUNTON 
POCKET 
TRANSIT 


| Reinforced Concrete Designs worked out in 
accordance with the latest A. C. I. Building 
Code. Fourth printing includes new column 
design tables using special large-size bars, 
#148 and #185, in 60,000 and 75,000 
psi yield point steels, plus additional in- 
formation on Waffle Slabs. Send check or 


easy to carry 


easy, fast to use 
made to last a lifetime 


Made in U.S.A. by 
WM. AINSWORTH & SONS, Inc. $ 
2151 LAWRENCE ST. DENVER 5, COLORADO postpaid 
; Write for free booklet : Engineering 10-Day, Money Back 
Practice Guarantee 
NO C.0.D. ORDERS 


i | 38 S. Dearborn St. (Div. F), Chicago 3, Illinois 
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New Publications 


Sanitary .... Proceedings of the 
Sanitary Engineering Conference, held at the 
University of Pittsburgh’s Graduate School of 
Public Health in October and November 1959, 
have now been released by the university. The 
conference was concerned with a wide range of 
sanitary engineering problems, with special ref- 
erence to western Pennsylvania. Sponsors, in 
addition to the host school, were the Pittsburgh 
Section of ASCE, the Associated Waste Engi- 
neers of Pittsburgh, and Carnegie Institute of 
Technology. Inquiries should be sent to the 
Graduate School of Public Health, University of 
Pittsburgh, Pittsburgh, Pa. 


Highway research . . . . Recent publications of 
the Highway Research Board include Bulletin 
269, entitled ‘Flexible Pavement Design Stud- 
ies: 1960,” by Professors Karl S. Pister and 
Carl L. Monismith, Members ASCE; and Bulletin 
270, ‘‘Asphalt Characteristics and Asphaltic Con- 
crete Construction,” by J. H. Kietzman. They 
may be obtained from the Highway Research 
Board, 2101 Constitution Avenue, Washington 
25, D.C., at $1.60 and $1.40. Also available is a 
free listing of “Publications of the Highway 
Research Board,” as of January 1961. 


Radioactive waste .... The ultimate disposal 
of radioactive waste—a matter of increasing 
concern as the nation moves toward a nuclear- 
power economy—demands continuing study to 
keep such by-products from endangering future 
generations. This forecast, with some proposed 
solutions to the problem, appears in an AEC- 
sponsored nuclear energy waste-disposal study 
released to science and industry through the 
Office of Technical Services. The 169-page ref- 
erence, entitled “Radioactive Waste Disposal,” 
may be ordered from the Office of Technical 
Services (Business and Defense Services Admin- 
istration, Washington 25, D.C.) at $2.75 a copy. 


S.... Twelve seminars on freeway 
functioning in all parts of the country—con- 
ducted by the Institute of Traffic engineers in 
1958 and 1959—are now reported in an 88-page 
brochure entitled “Freeway Operations.” The 
publication contains many recommendations 
growing out of discussions at the seminars. On 
controversial points, both sides of the argument 
have been presented. Copies are $1.00 (reduced 
prices for purchases in quantity), and orders 
should be sent to the Institute of Traffic Engi- 
neers, 2029 K Street, N.W., Washington 6, D.C. 


Pollution laws .... Availability of the 1960 
edition of the Digest of State Air Pollution Laws 
—prepared by the U.S. Department of Health, 
Education, and Welfare from an examination of 
pertinent state statutes—is announced. It is ex- 
pected that the digest will be helpful to all con- 
cerned with making pollution-control policies or 
with evaluating existing policies. The revised 
edition, identified as PHS Publication No. 711, is 
for sale by the U.S. Government Printing Office, 
Washington 25, D.C., at 75 cents. 


Professionalism . . .. Twelve outstanding pa- 
pers on the challenging subject, “Professional 
Climate in Engineering,” have just been issued 
by the University of Cincinnati. The 104-page 
report represents the proceedings of the Col- 
lege-Industry Conference held in Cincinnati 
earlier this year. The conference was sponsored 
by the Relations Industry Division of the Amer- 
ican Society for Engineering Education. In at- 
tendance were over 300 engineering supervisors 
representing 104 industries and 33 colleges in all 
parts of the country. Copies of the complete 
proceedings may be purchased from the Col- 
lege of Engineering, University of Chicago, at 
$5.00 a copy. 


Photogrammetry .... Issuance of ‘“Photo- 
grammetric Rectification,” a new volume of the 
Topographic Instructions of the U.S. Geological 
Survey is announced by the Survey. The theory 
and practice of photogrammetric rectification, 
as applied to topographic mapping, are de- 
scribed in the 42-page volume—fourth in a new 
series of Geological Survey publications. Copies 
may be purchased from the U.S. Government 
Printing Office, Washington 25, D.C., at 40 cents 
apiece. 


Field cost accounting .... Publication of a 
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“Suggested Guide for Field Cost Accounting for 
Building Contractors” is announced by the As- 
sociated General Contractors of America. Long 
concerned with the relatively high rate of busi- 
ness failures in the construction industry, the 
AGC developed the booklet after careful study 
of some eighty forms used by leading AGC — 
building contracting companies. After compari- | 
son and correlation, a composite set of forms | 
was developed by a special AGC committee 
as a guide to improving or initiating a cost- | 
accounting system. Copies, priced at $2.00 each, 


are available from the AGC National Headquar- 
ters, 1957 E Street, N.W., Washington 6, D.C. 


Clay pipe .. . . An engineering manual on the 
use and installation of clay pipe and clay prod- 
ucts has been released by the Southern Clay 
Pipe Institute as a comprehensive reference to 
aid those engaged in the design and construc- 
tion of sewerage systems, drains, and other al- 
lied types of construction. Engineering practices 
set forth have been proved on actual projects. 
The Institute serves as a research center for 
programs promoting the improved use of clay 
products. Identified as “Vitrified Clay Pipe En- | 
gineers’ Handbook,” the reference may be pur- 

chased for $7.50, from the Southern Clay Pipe 

Institute, 1401 Peachtree Street, Atlanta 8, Ga. 


Metals . . . . The eighth edition of the ASM 
Handbook contains more than two and a half 
times as many pages on the selection and prop- 
erties of metals as appeared in the 1948 edition. | 
In addition to practical articles on the selection | 
of steel for economy in manufacturing and 
machining, the new edition includes major sec- 
tions on carbon and low-alloy steels, cast irons, 
Stainless steels and heat-resisting alloys, tool 
materials, non ferrous metals, and magnetic, 
electrical, and other special-purpose materials. 
The 1,300 page reference sells for $30, and is 
available from the American Society for Metals, 
Metals Park, Novelty, Ohio. 


Positions Announced 


U. S. Navy. There are several job 
openings at the U. S. Naval Civil Engi- 
neering Laboratory at Port Hueneme, 
Calif. On the GS-11 level, salary $7,560 
per annum, a General Engineer is being 
sought to serve as Project Engineer. In 
connection with his duties, the Project 
Engineer in addition to attending con- 
ferences with manufacturers’ engineers 
and representatives and Laboratory per- 
sonnel will have technical supervision 
over varying numbers of civil engineers 
and technicians. Hydraulic Engineer posi- 
tions on the GS-11 or GS-12 (at $8,955 
per annum) level and GS-12 or GS-13 (at 
$10,635) level are available. The first list- 
ing involves work on research assignments 
related to hydraulic engineering, especial- 
ly as applied to coastal engineering; while 
the latter listing calls for an Assistant 
Division Director to establish program or 
project schedules as well as other man- 
agement duties. Applicants for these jobs 
should possess an engineering degree 
from an accredited university, and de- 
pending upon the position, from three 
to four years of professional engineering 
experience, one year of which must have 
been specialized in the fields noted above. 
However, the Project Engineer’s post re- 
quires three years’ experience in at least 
two fields of engineering. Standard Form 
57 to Code 12C11 will be received by the 
Placement Section, Industrial Relations 
Office, Construction Battalion Center, 
Port Hueneme, Calif., until the vacancies 
are filled. 
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52 ft. by 14 ft. opening oo 
(Other openings up to 65 ft. wide!) jie 


For that BIG or 


extra RUGGED 
Door, Kinnear’s 


“Goliath” slat 
is unbeatable 


Roll-formed of steel or 
aluminum* this giant 
slat forms a curtain of 
unmatched strength — 
an almost impenetrable 
barrier! Ideal for extra 
large and special open- 
ings such as in prisons, 
piers, gantry cranes — wherever ruggedness 
and durability count more than the extra cost. 
All Kinnear Rolling Door advantages are 
retained in the “Goliath” slat . . . space- 
saving, coiling-upward action . . . jamb-to- 
jamb doorway clearance . . . fast-action push- 
button control by means of the all-new Kin- 
near Motor Operator (optional) . . . protec- 
tion against wind, weather, vandals, intruders 
. valuable resistance to fire .. . an un- 
matched record for long, low-maintenance 
service at low cost. Write today for free 
information. 
*14 or 16 U.S. gauge stecl; 10 or 12 Band S gauge 


aluminum. Other Kinnear curtain slats range down 
to 1% width, in various gauges of aluminum, steel 
or other metals. 


The KINNEAR Manufacturing Co. 


FACTORIES: 
1080-90 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Cali. 


ROLLING DOORS 
Saving Ways in Doorways 


Offices and Representatives in All Principal Cities 
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SERVICISED 


PREMOLDED 
RUBBERIZED 

ASPHALT 

SEALING STRIPS. 


For Sealing Vertical and Horizontal 
Keyed Construction Joints in Concrete 


® 


MOLDED 


Keyed 
construction 
joint in 
vertical walls 
and horizontal 
slabs 


PARA-PLASTIC 
MOLDED STRIP 


Molded Para-Plastic is a preformed 
elastic sealing strip composed of rubber, 
asphalt and other materials, molded in 
a rectangular shape. Properly installed, 
Molded Para-Plastic will bond securely 
to concrete to form a resilient and mois- 
ture-tight seal of the joint. 

use it incorporates sealing sur- 
faces on all sides, Molded Para-Plastic 
effectively seals keyed construction 
joints and f ation footings. Not rec- 
ommended for use when the surface is 
exposed or hydrostatic pressure is pres- 
ent. Available in thicknesses ranging 
from ¥,” to 1” and widths from 1” to 
12”. Standard length is 5’. 


Molded 
Para-Plastic 
sealing at 
a footing 


PARA-PLASTIC 
MOLDED STRIP 


PARA-LATERAL 
STRIP vera 


Available 

in widths of 

4”, 5”, 8”, 

12” and 13” MASTIC 
Standard BACKING 
length is 5’ PREMOLDED 


PARA-PLASTIC COATING 


Para-Lateral Strip is designed primarily 
for sealing vertical and sloping joints in 
new concrete construction, such as re- 
taining walls, abutments, wing walls, 
foundation walls, tunnels, etc., where 
backfilling against one side requires a 
seal to prevent seepage through joints to 
the exposed side. 

Consists of a rigid mastic backing ma- 
terial coated on one side and two edges 
with a Para-Plastic rubberized-bitumin- 
ous sealing compound that bonds firmly 
to concrete after it has set up to form a 
watertight seal. 


CORPORATION 
6051 West 65th Street - Chicago 38, Illinois 


News of Members 
(Continued from page 22) 


T. L. Cordle will serve for a two-year 
term ending in 1963 as vice president of 
the Illuminating Engineering Society's 
Southeastern Region. An associate and 
manager of the Electric Department of 
J. N. Pease and Company, in Charlotte, 
N.C., Mr. Cordle from 1948 to 1951 in 
addition to serving as a resident engineer 
for J. N. Pease was in private consulting 
practice. This had been preceded by em- 
ployment as city manager and engineer 
in Lancaster, S. C., and Morganton, N. C. 


Walter B. Sinnott, an associate in the 
firm of Hazen and Sawyer, consulting en- 
gineers of New York City, is a new mem- 
ber of the Harrison (N. Y.) Board of Zon- 
ing Appeals. In 1960 Mr. Sinnott spent six 
weeks in South Vietnam, making a study 
of the water supply problem for the capi- 
tal city of Saigon. 


J. D. Kirkgard, employed by Le Roy 
Crandall & Associates, of Los Angeles, 
Calif., for the past six years, was recently 
made an associate in the firm. Mr. Kirk- 
gard is currently president of the Associate 
Member Forum of the Los Angeles Sec- 
tion. 


Porter W. McDonnell, Jr., effective 
September 1, is the new chairman of the 
civil engineering technology program at 
the Ohio College of Applied Science in 
Cincinnati. Recently he was product 
manager of surveying equipment for the 
Eugene Dietzgen Company in Chicago, 
preceded by five years as a faculty mem- 
ber of the University of Arizona in Tucson 
and the Case Institute of Technology in 
Cleveland. 


John B. Herbich, associate professor of 
civil engineering and chairman of the hy- 
draulics division of the Fritz Engineering 
Laboratory at Lehigh University, with the 
assistance of a Ford Foundation Fellow- 
ship, will take part in a workshop on the 
programming of computers at the Univer- 
sity of Michigan College of Engineering 
in early September. At Lehigh since 1957, 
he previously conducted research at the 
Imperial College of Science and Technol- 
ogy in London, England; at the University 
of Delft in Holland; and at the University 
of Minnesota in Minneapolis. 


J. H. Porteus has been promoted by the 
Dravo Corporation from assistant chief 
design engineer of the Machinery Division 
to chief development engineer-ore proc- 
essing. Before joining Dravo in 1951 he 
was principal engineer for Jackson & 
Moreland. 


[Editor’s Note: From time to time indi- 
viduals forward requests to Society Head- 
quarters for background or biographical 
data of famous members, past and pres- 
ent, of the Society. One such request has 
been received from Judith Kramps, con- 
cerning printed biographies of men who 
might have worked closely with the late 
members, G. W. Vaughn or C. G. Vaughn. 
If you have helpful information, contact 
Miss Kramps—not the Society—at 2206B 
Ivy Place, Albuquerque, N. Mex.] 
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CURED 


More than one million Americans are living 
proof. Remember... your contributions 
helped save many of these lives. Your 
continuing contributions are needed to 
help discover new cures and, ultimately, the 
prevention of cancer itself « Remember, 
too, if you delay seeing your physician, you 
drastically cut your chances of cure. An- 
nual checkups are the best way of detect- 
ing cancer in time * Guard your family! 
Fight cancer with a checkup and a check. 


AMERICAN CANCER SOCIETY 


In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagan Dredging Corporation, 90 
Broad Street, New York 4, N. Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “Walgahagan”. 
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YOUR YOUNG 
ENGINEERS 

A HEAD START 


Send today for this professional development kit prepared by successful engineers 


The first five years after graduation are the most im- 
portant years of an engineer’s career. That’s why this 
carefully planned program of professional development 
can help your engineers—just as it is now helping so 
many others. 

This kit, sponsored by eight of the foremost engineer- 
ing societies provides a framework for planning, focuses 
attention on six vital areas: 

1. Starting your career 4. Responsible citizenship 

2. Education after college 5. Selected reading 

3. Professional identification 6. Personal appraisal 
The complete kit contains a 48-page reference manual, 
a statement of the responsibilities and ethical principles 
of the engineering profession, a selected reading list, a 
personal appraisal booklet, and a brochure outlining the 
complete six point program. - 
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Start now to help your engineers plan their careers with 
professional help . . . send in the coupon today. 


COMPLETE KIT $2.00—quantity discounts on request 


ENGINEERS COUNCIL FOR PROFESSIONAL DEVELOPMENT 
33 West 39th Street, New York 18, N.Y. 


Gentlemen: Please send me______First Five Years 
Kit (s) for which $______is enclosed. 


Name 


Position. 


Firm__ 
Address. 
City, Zone, State 
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These items are the Engineering Societies Personnel 
Service, Inc. 7. ee.“ which cooperates with the national 
societies of cut Chemical, Electrical, Mechanical and Mining, 
Metallurgical and "Petroleum ‘Engineers, is available to a engineers, 


members or non-members, and is run on a nonprofit 


If you are interested in any of these listings, and are not registered, 
you may apply by letter or resume and mail to the office nearest your 
. ee place of residence, with the understanding that should you secure a 
(AGENCY) me 


ition as a result of these listings you will pay the regular place- 
ment fee. Upon receipt of your application a copy of our placement 
fee agreement, which you agree to sign and return immediately. 
will be — to you by our office. In sending applications be 


New York Chicago San Francisco = sure to list the key and job number. 
8 W. 40th St. | 29 E. Madison St. 57 Post St. samps'tor forwarding application. Some 


Me dent meer for highways, earthwork, sub- grate 2 Ea Student Member 
n Available division, and process plants. Salary, $10,000. ASCE, BSCE. Ex E., in Civil Engi- 
EXECUTIVE F. ASCE, B.S. Twenty eter, west or Foreign $e! $6. 


Two years of experience. 
six years designing Supervising construction Wities to work anywhere in U.S.A. or abroad. 


for electronics corporation, consulting engineers, ASSISTANT SUPERINTENDENT OR FIELD ENGI- 
yy eae. oil company, S. Army NEER, A.M. ASCE, B.S.C.E., Ten years of ex- 


ps o neers and real estate firm. Salary, perience in general industrial and commercial 
$13,000. Will relocate. C-706. construction, also supervision, cost control, esti- PRELIMINARY a OR ADMINISTRATIVE EN- 
mating, layout and labor relations. Salary open. GINEER, M. ASCE, B.S.C.E. Twelve years of ex- 
Crvm Enoreer, A.M. ASCE, B.S.C.E., 31. pester Foreign, but will relocate anywhere. C- perience in highway design, construction, soils, 
aight years, mostly abroad, as design and resi- training and administration. Salary, $9,500. Pre- 
fer East. C-710. 
STRUCTURAL ENGINEER, Head of Department 
or Charge of Project, M. ASCE, B.S.C.E., Regis- 
5 | tered structural engineer in Illinois, 34. Fourteen 
MORETRENCH WELLPOINT | years of experience, three of them as head of 
¥ Structural department of established industrial 
: consulting firm and eight years as squad boss on 
= major projects for large power plant design 
TEM i : corp. Prefer Chicago area. C-2213-Chicago. 
ComPUTER Supervisor, A.M. ASCE, M.S.C.E., 
Guarantees Dry 30. Desires position as supervisor of electronic 
: solving and programming engineering problems 
Send for Catalog on IBM 650 and 1620 computers. Capable of 
organizing an efficient computing section in con- 
nection with machinery requirements, staffing, 
utilization and programming. Salary, $9,000. 
2231-Chicago. 


World Oldest, Larg and Manacer, F. ASCE, M.S.C.E., 


Experienced Predrainage Organization P.E., reg. public surveyor, commercial pi- 
oT Plant: ing school, previously three years as supervisor 
n Office & Rockaway, N. J of in England 
an ort! rica. Altogether years’ experi- 
Tampa, Fla., Houston, ence, photogrammetry, surveying and mapping. 
H k he oer A Also interested in airport design and construc- 

ackensack, N. J. tion. C-2232-Chicago. 


CONSTRUCTION ENGINEER OR ASSISTANT PROJ- 
ECT MANAGER, A.M. ASCE, BS.C.E., 32. Two 
years’ experience as superint t and project 
coordinator and eight years in construction 


CONSTRUCTION ENGINEER, A.M. ASCE, 
E.LT. Certificate, Ping pilot, 
efe ree years’ experience wor ing or a §& 
Mechanical—Reports—Specifications municipality in design, supervision of construc- 

tion and maintenance of all phases of public 
works. Extensive rience in and 
property surveys. Able to coordinate and c 

SUPERVISORY DESIGN ENGINEER out work pa Ng Salary, $8,000. Prefer Mid- 
west or East. C-2234-Chicago. 
design for dams, power plants, QR SENIOR F. of 

. 1. For years in rps - 
canals and other hydraulic works. Must be top man, minimum of 
ten years experience, capable of directing and producing work, fessor of Civil Engineering and — a 
engineers, Salary $10,800. Will relocate, 
engineers. Salary re 
HYDRAULIC DESIGN ENGINEERS Chicago. 


Crvit ENGINEER OR CONSTRUCTION ENGINEER, 
Planning, investigations, design of dams, power plants, canals and AM. ASCE, BS.C.E., 24. Three and a 
H oni . years of experience in civil engineering design, 
other hydraulic works. Minimum of five years experience. Several and an 
positions available. type construction plus design and construction 
experience in housing developments. Salary, 
$7,800. Prefer Texas or Louisiana. C-2237 


MECHANICAL ENGINEER cago. 


Design of large gates, valves, power plant mechanical equipment ASCE, B.S.C.E., registered, 53. Twelve years’ 

and related work on hydraulic projects. Some experience desirable. years 
airbase and structur: 7 nn. Salary, $14,000. 


Will relocate. C-2238-Chicago. 
EPORTS AND SPECIFICATIONS 
® 7s Executive, M. ASCE, B.S. and M.S. in Civil 


E 46. S t 21 ith Corps of En- 
Engineer, Civil or Mechanical, for preparation of reports and/or pincers on varied engineering. assignments in 
i i i H ini - and Foreign. Experienced as engineer-man- 
specifications for hydraulic projects. Minimum of five years ex age. 
perience. ment including waterways and ports. Qualified 
for municipal engineer, manage- 
All positions are in our Denver office. Salary commensurate with ability and 3339. Chicas, $12,000-$15,000. Will relocate. 
experience including excellent employee benefits. Submit complete resume with aT ae | 
references and salary requirements to: B.S.C.E., licensed structural . and P.E., 
31. Over six years’ experience as structural en- 
and institutional buildings and special structu: 
Tipton and Kalmbach, Inc., Engineers of steel, concrete and tietber; was self-employed 
as a conultant to contractors on cofferdam de- 
831—14th Street * Denver 2, Colorado signs. Prefer Chicago. C-2240-Chicago. 
Structural Design Stress An- 
alysis, B.S.C.E., A.M. ASCE, 24. Am responsible 
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WATER 


for design and s covering drilling derricks 
ications include off-shore ocations an \Oat- 
Be vessels. Duties include supervision in con- SANITARY ENGINEER Il needed by STATE OF ALASKA 
nection with preparation of details for sho 
$7,500. Prefer, West or Mid- 
Salary: $840—$1005 per month 
Civit_ ENGINEER, ASCE, licensed N.Y 
N.C., Va., Md., Neb., D.C. and Ohio; national 
certificate’ of qualifications, ame Eee oat. 29 THis POSITION has responsibility for planning program and activities in field 
years in private and pubdlic practice; nis- 4 H Ith A * 
trative and supervisory experience AE diversified of waste disposal and water resources management for State Health Agency. 
wake ond Program content and scope is coordinated with Federal Water Pollution Control 
activities and takes part in State phase of Federal WPC Construction Grant 
FIELD OR OR CONSULTANT: or the State, OF im po pro 
A. ad ASCE, ae . P.E. Washington, 33. For level and coordinates and consults with local level health agency activities in 
eight years ie oO} ce an senior, supervise ; 
construction of hydroelectric projects for con- waste disp osal P: roblems. 
sulting engineer including change orders, speci- 
supervision of hy- 
raulic model studi ies, some structura esign as 
field, office and senior engineer. Two years land IT INVOLVEs consultation with professional engineering concerns on design 
subdivision and development work. Salary, and operation of treatment facilities for municipal sewage, industrial wastes, 


$10,600. Se-1723. and State and Federal Government installations including facilities for radio- 


DESIGN AND STRUCTURAL ENGINEER, A.M. i x 
ASCE, CE, 27. Two and one-half years’ experi- active. wastes 

uildings, an t industrial an arm-ty, 
THE POSITION carries out plan review activities for these facilities and should 
moving equipment. | S Salary open. Prefer also include promotion for or active research work on special problems. 

Tancisco area. 


STRUCTURAL AND SANITARY ENGINEER, M. é 
Requirements: Graduation from college with engineering degree; registered 
year as project engineer in building construc- professional engineer eligibie for Alaska registration; six years 
tion. One year as field sanitary engineer, an H ; H itati i j 
draitsman. of experience in professional sanitation engineering. 
$12,000. Prefer Foreign. Se-1789. 


FIELD OR ESTIMATING ENGINEER, A.M. ASCE, e 
CE, 27. One year designing, drafting, estimating Civil Service Position—Retirement Benefits—Annual and Sick Leave 
storm and sanitary sewers for consultant, one 
year in year of lant 
operations. sary. per mont efer West 
Coast. Se-259. Write AIR MAIL to: Personnel Officer 

Consutring CTOR Cin ENGI- Alaska Department of Health and Welfare 
NEER, 6. Four years on all ildi 
phases of civil consulting, and two years in Alaska Office Building 
Structures, sewers, culinary neragt. Salary Juneau, Alaska 
$8,000. Prefer West or Foreign. Se-11 


Positions Available 


ENGINEERS. (a) Associate Engineer, with ex- 
perience relative to airport planning and/or 
ganization capabi 
aad be RESEARCH ENGINEERS 

i 
America (regu ired of MECHANICS AND STRUCTURES 
an iddle Eas 


ch" Challenging opportunities exist in Applied Mechanics and Structures 


commercial for creative and imaginative research engineers. These positions offer 

Architectural an opportunity to work in small project groups in an intimate environ- 

five years’ experience = a Salary open. ment with some of the leading engineers in this field. We need men 

Ln Sas experienced on research problems in one or more of the following areas: 
duct jo! ary, ocation, New Jer- 

a PROTECTIVE CONSTRUCTION CONTINUUM MECHANICS 
STRUCTURAL Desiox ENGINEER, B.S.C.E., with STRUCTURAL DYNAMICS VIBRATIONS 

a minimum o} ree years’ experience in the 

preparation of design calculations and design ELASTICITY VIBRATIONS AND SHOCK 

drawings for all = of structures, buildings PLASTICITY MINIMUM WEIGHT DESIGN 

and foundations. ust be familiar with and 

capable of applying design formulae and prop- THERMOELASTICITY SOIL DYNAMICS 

erties of for various ele- 

etc. Salary, $8,400 up a year. Location, These positions are non-routine and require men with initiative and 

western “Pennsylvania. W-857 (a). resourcefulness. Advanced degree in Mechanical Engineering, Civil 
SENIOR ENGINEER, P.E., with seven to i i i j 

field, particularly concerned with problems asso- Ww receive consideration tor emp. oyment wit out regard to race, 

ciated with earth and rock-fill dams, tunnelling creed, color or national origin. 

operations, large-scale groutin 6 problems, chan- 

nel construction, retaining wall problems, coffer- Excellent employee benefits including tuition free graduate study and 

dam problems, and foundations for power- liberal ti li Pl a ’ 

houses, intakes and switching stations, etc. Sal- a liberal vacation policy. ease send resume to E. B. Beck. 

ary, $9,600-$12,000. Location, Canada. F-633. : 


ENGINEERS. (a) Chief Estimator, P.E., with 
experience in and rojects, 
to assume complete responsibility for direction 
of a_ division ioe a consulting firm. $12,000- 
$15,000 a year. (b) Chief Specification Writer, ARMOUR 


RESEARCH 
Civic ENGINEER, professional registration. Ex- FOUND ATION 


should ine with a 
tionally known firm of consulting engineers an OF ILLINOIS INSTITUTE OF TECHNOLOGY 
direct participation in both design and super- 

vision of construction of modern highway proj- TECHNOLOGY CENTER, CHICAGO 16, ILL. 
ects of interstate standards. Entire career should 
be one actively engaged in engineering work. 


(Continued on page 146) 
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Salary open. Must be resident of New Jersey as 
this is job location. W-627. ' 


Vice PRESENT, graduate civil, to head up 
a West Coast construction company specializing 
in residential, commercial and industrial con- 
struction for large Eastern real estate manage- 
ment pees. Should live in the West and 
have ground in real estate, zoning, FHA, in 
addition to construction. Salary, $20, . W606. 


RECENT GRADUATE ENGINEERS, mechanical 
civil, or to two years’ experience, for plant nd 
tenance or construction, to estimate and direct 
construction, new and alteration of buildings 
and grounds. Some knowled of electrical 
codes desirable. 7,500. Location, 
Queens County, N.Y. W-593. 


ENGINEERS. (a) Senior Engineer, graduate 
civil or mechanical, with five to ten years’ ex- 
perience in the design, procurement and con- 
struction of cryogenic, chemical or petrochemi- 
cal plants which must include on-site construc- 
tion experience as a construction or resident 
engineer. Will assist construction supervisor on 
matters pertaining to procurement, inspection 
construction, planning, scheduling and related 
items during design, construction and start-up of 
various cryogenic plants. Salary, to $10,500. 
Periodic field tri (6) Senior Engineer, gradu- 
ate civil or mec anical, with five to ten years’ 
experience in the design, procurement, construc- 
tion and estimation of cryogenic, chemical or 
petrochemical plants with emphasis on work as 
an estimator. Buties will include peperenee of 
“Order of Magnitude” and “Definitiv esti- 
mates for total capital ex galery. 
to $10,500. Location, Central New Jersey. W-580. 


TEACHING PosrTion, Civil Engineering, M.S. 
minimum subjects in smal to general civil en- 


in Fall, 1961. Location, 
Midwest. 


Crvm ENGINEERS. (a) Draftsman, with three 
to five years’ experience on highway work. Sal- 
ary, $9,000. (6) Water Supply Engineer with 
five years’ experience in rural water location 
and supply. Must have a P.E. license. Salary, 
$13,500. Location, Southeastern Asia. F-560. 


Prosect ENGINEER, graduate civil, for con- 
sulting en all types of Sanitary 
work, fiel work. Salary open. 
Location, Northern — ersey. W-547. 


OFFICE ENGINEER, graduate C.E. or M.E. 
with two to five years’ experience, some 0! 
which has been in quantity survey or estimating, 
preferably with large company. Company is en- 
gaged in heavy construction work such as sew- 

¢ and water treatment plants, pumping sta- 
tions, small bridges and drainage projects. 
Preference will be given to one with desi - 

rience in this type of work. Employer will 
ee. Salary, about $8,000. Location, Mem 
Tenn. C-8736. 


ENGINEERS. (a) Senior Arch Dam Designer, 
graduate C.E., a ten or more years’ in arch 
dam ware be registered C.E. Salary, 
$10,000-$12,000 bonus. (5) Specification 
Writer, prepare specifications on all types of 
civil engineering projects including water works, 
sewage treatment plants, bridges, dams, etc. 
Must be cost conscious. Employer will negotiate 
ag fee. Salary, $10,000-$12,000 plus 

us. Location, Washington. C-8724. 


TEACHING-SANITARY ENGINEERING. To super- 
vise a program of graduate and undergraduate 
teaching and research. Opportunity for consult- 
ing and full professonship available. Salary, to 

Peony on 9 month basis. Location, Midwest. 


DESIGN ENGINEER, CE, U.S, citizen. Compe- 
tent harbor field assign- 
ment to collect and evaluate field date on mate- 
rials, surveys, foundations investigations, con- 
struction methods and costs; prepare chematic 
plans. Emphasis on preliminary 7 and de- 
Sign, constructing helpful, for archi- 
tect and engineer. Should single ‘or no chil- 
$2,000 per month. Prefer Foreign. 


DESIGN SANITARY ENGINEER, CE plus ad- 
vanced sanit Study, to 50. About ten years 
practice with feasibility studies, consulting, en- 
gineering services, design and professional coun- 
sel on water treatment, sewage and sewers for a 
consultant. Able “g grea! layout and supervise. 
Salary, $10,000 t 2,000. ation, Northern 
California 


DESIGNING ENGINEER, degree preferred. Ex- 
perience in field and design, detail heavy con- 
crete forms, shoring, scaffolding for bridges, 
sewage plants, flood control for a constructor- 
engineer firm. Travel to job site to confer and 
assist. Salary $750-$1,000 per month. Location, 
Peninsula. Employer pays fee. 


SENIOR DESIGN AND CiviL ENGINEER, CE, to 

50. Two to six years consulting office in water 
tant Salary, $ es month. Location, 
Orange County, Cali Sj 


RESIDENT ANO GENERAL BUILDING ENGINEER, 
CE, U.S. citizen, young. Two to five years field 
office to assist resident on conformance with 
specifications, job progress, change order, deal- 
ing with principals, architects, engineers, con- 
tractors for a prime contractor on lab building. 
Will work from drawings and specifications on 
site, building, steel, concrete; some pipe, heat, 
ventilate, air condition, and equipment. 
clearance. Transportation paid. $700 up. 
Location, Southern California. Sj-62 


OFFICE ASSISTANT, CE, 25-35. Preferably two 
years of lay out and detail reinforced concrete 
pi experience on water lines, sewers, drains or 

verts. Work on board and assist with engineer- 
ing. Promotion to checker then age en- 

a. For a the manufacturer. Salary, $600 to 
— Be aon Location, Alameda County, 


ASSISTANT HIGHWAY OR HARBOR ENGINEER, 
CE or equivalent, to 35. Highway grades, jetties, 
water front, harbor work for a large contractor. 
Location, Long Beach, Calif. Sj-6283. 


HiGHWAY ENGINEER, C Two or more 
years of field, highway mR, avy construc- 
tion experience, including quantities, falsework, 
design, equipage and materials control or ex- 
pediting for a general contractor. Salary, $500 
per month. Location, San Francisco. Sj-6348. 


Broce DesiGN ENGINEER, CE, Structural, 35- 
45. Ten years on fabricated bridges with thor- 
ough knowledge of design, erection, metal fabri- 
cation, aluminum, also familiarity with highway 
specifications, engineering and purchasing chan- 
nels. Will coordinate technical assistance for 
fabricator designer, state officials for use of 
aluminum bridges involving unique principles. 
For manufacturer-engineer-builder. Salary, 
$15,000. Location, New York. Sj * 


“Compact” sewage treatment plants 


Sparjair plants provide safe, efficient and odor- 


less sewage treatment — equal to “big city 
systems in everything but complexity and oper- 
ation cost. They combine screening, aeration, 
sludge removal, aerobic digestion and chlorin- 
ation in one compact, self-contained unit to 
provide the most effective treatment obtainable 
in any common-wall plant. Available in de- 
signs to handle population equivalents of 50 to 
5000. Installations range from rural schools to 
Sparjair plants may be located 


small cities. 


” 


plant layout. 


anywhere—above or below ground—utilizing 
concrete or steel tank construction. 
operate—primary settling, sludge pumping and 
anaerobic digesters eliminated—requiring con- 
siderably less attention than a complicated 
Our organization is the oldest 
and most experienced in compact aeration 
plants. A qualified process engineer is avail- 
able to work with you. Write for bulletin 19- 
S-94 for process and operating details. Lay- 
outs are available. 


Easiest to 


Walker Process Equipment Inc. 
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LABORATORIES 


AURORA, ILLINOIS 


CIVIL ENGINEERING 


: through the ESPS. A weekly bulletin of en- 
gineering positions open is available at a 
at subscription rate of $4.50 per quarter or $14 
* per annum, payable in advance. 
4 
4 
TCL 
WHLREP PROCESS 


Applications for Admission to 


ASCE, July 8-August 5, 1961 


Applying for Member 


SmNEY Davi ALPERT, Boston, Mass. 

STRATO BATMANIS, Houston, Texas 

WILLmsM FRANK BisHop, Sarasota, Fla. 

KutLu BuyuKpoLuca, Ankara, Turkey 

CHARLES HARRY CARTER, Salt Lake City, Utah 

CLIFTON PAUL CaRTER, Nashville, Tenn. 

KerTH CLAVERHOUSE CRELLIN, Toowoomba, 
Queensland, Australia 

Rosert EMILE Davin, Montreal, Quite, Canada 

EpwarRp FRANCIS DELANEY, Boston, 

FRANCIS BERTRAND DONOVAN, Ban; _ “Thailand 

ALEXANDRE DROSDOFF, Mg America 

NORMAN ALLEN EVANS, Fort Collins, Colo. 

RAYMOND JosEPH FLOop, Skokie, Ill 

SaT PrakasH Gupta, Troy, 

ARTHUR LEE Hacer, Nashville, Tenn. 

FRANK CLiFForD Hay, London, id 

ELMER CHARLES HENDERSON, Webster 
Groves, Mo. 

Bitty WAYNE HERMAN Calif. 

JaMeEs LeRoy HUuNT, Tallah 

COLEMAN WORTHAM JENKINS, Ven Nuys, Calif. 

TEGNER COLWELL Ba Village, Ohio 

Frep W. Jones, New York, N.Y. 

MALIK AFTAB AHMAD KHAN, Risalpur, Pakistan 

CHARLES HENRY KLOHN, Houston, Texas 

RALPH Epwarp Lino, JRr., Fresno, Calif. 

Jacop LONDON, New York, 

Jerry KENDALL Lucas, St. Ann, Mo. 

JOHN CONNOR McBirney, Santa Barbar: + 

WILLIAM McC ura, Chicago, Ill. 

Doucias SippLE McCULLY Tola, Kans. 

RAYMOND JAMES MERCER, Portland, Me. 

WALTER NAUMKO, Winnipeg, Manitoba, Canada 

WILLIAM RICHARD NoTHOMB, La Mesa, Calif. 

Patrick GERALD O’ HALLORAN, Calif. 

Ray Patrick, Alexandria, 

Leroy Henry Prett, Albuquerque, N. “Mex. 

SAMUEL BURGESS POWELL, 

WALLaceE LEE RANKIN, Omaha, 

vs KUMAR SARKAR, West Bengal, 
Indi 

‘Epacunn Secx, Minneapolis, Minn. 

ROBIN SHEPHERD, Christchurch, New Zealand 

Louris HENRY STOTT, Chicago, 

JosEPH THON, Hamilton, Ontario, ‘Canada 

ENRIQUE TUERK MOoLANo, Cali, Colombia 

bas S VAN DER MEER, Albuquerque, 

. Mex. 

HENDRIK HARMANNUS VAN DER MOLEN, Mara- 
caibo, Venezuela 

CorNELIUS Vorst, Richmond, Va. 

CHARLES GALLOWAY WEBB, Tulsa, Okla. 

KENNETH YING-CHI YUNG, Hobart, Tasmania, 

Australia 


Applying for Affiliate 
HERBERT ALFRED SWENSON, Arlington, Va. 


Applying for Associate Member 


OZKAN BILGIN, Barberton, Ohio 


VicTtoR OSWALD BRANCH, Kingston, Jamaica, 
West Indies 

wee Tee HENRY CHAN, St. Peters, South Aus- 
tralia 


ALAN Roy Cuinery, Johannesburg, South Africa 
RALPH WILLIAM CULLY, Saskatc! ewan, Canada 
JAMES RoBerT EATON, 

SUHEYL ELBIR, Mersin, 

STANLEY FELDMAN Brooklyn, N 

BARRON FLANaRY, Ky. 
JAMES WILSON FRENCH, Kansas City, 

Ray CLARENCE FRESEMAN, Chicago, iil, 

Cyrm JEROME GALVIN, JR., Cambridge, Mass. 
SaTisH KUMAR GROVER, San Francisco, Calif. 
Om PRAKASH GUPTA, Naya Nangal, Punjab, India 
JACKIE DEAN HALVERSON, Arcadia, Calif. 
RICHARD FRANCIS HariG, Houston, Texas 
WILLIAM OWARTH, Snyder, N.Y. 

Wer! Sianc St. Louis, Mo. 

WILLIAM MARSHALL JONES, N. Mex. 
KAMALUDDIN AMINSAHEB KAMADOLI, Salem, 


Ore. 
Grecory DENNIS Louis, Altus, Okla. 
IsRAEL Macrisso, Havana, Cuba 
KLIN 


Austin, 


Joun. Drew Morrissey, Milton, M 

RLES RICHARD O” IA, Atianta, Ga. 
BURHAN OZDURAL, 
Don JosePH Ivor TupoR ANDITARATNE, Wash- 


ILPOTT, Kansas City, Mo. 
MApHAV Rao, Ne Newark, N.J. 

JosEPH LAWRENCE SPRUILL, "Cary, 
ARNOLD AARON WEINER, Chicago, IIl. 
GeorGE Mack WESNER, Los Angeles, Calif. 


[Applications for the grade of Associate 
Membership from ASCE Student Chapter 
Members are not listed.] 


‘GEODIMETER 


“ PLAYS AN IMPORTANT ROLE 
IN THE CHESAPEAKE BAY 
BRIDGE-TUNNEL PROJECT 


CHESAPEAKE BAY 
BRIDGE - TUNNEL 


From an engineer's point of view, the Bay Bridge-Tunnel will be considered 
one of man's greatest achievements. 17.5 miles long, this amazing project 
employed the Geodimeter Model 4 for all distance measurements necessary to 
establish a highly accurate control net. 


The Geodimeter System uses a principle of measuring unknown distances 
accurately with the “Speed-of-light". This system has proven to be far superior 
and more economical than any other method, using only one master instrument 
and only one trained operator. 


For special projects the Geodimeter is available 
on a monthly rental or lease purchase plan. 


The Geodimeter has been extensively used throughout the country by projects 
of such importance as: 
© CHESAPEAKE BAY BRIDGE & TUNNEL PROJECT © FRIENDSHIP AIRPORT, BALTIMORE, MD. 


@ NIAGARA POWER PROJECT © CITY OF PHOENIX, REMAPPING PROJECT 
© SEATTLE-WASHINGTON TUNNEL © HIGHWAY PLANNING & DAM CONSTRUCTIONS 


Ask for our bi-monthly GEODIMETER BULLETIN, free on request only. 


Inquire about the Geodimeter at your local representative 
or write directly to: 


AGA CORPORATION OF AMERICA 


2013 Park Avenue (P.0. Box 447) South Plainfield, New Jersey 


REPRESENTATIVES 
Albinson, Inc., 520-4th Ave., Minneapolis —_ Surve 
8 gees, Cal Service Co., 2021 S. Grand Ave., Los An- 
rl Heinrich Co oncord Ave., Cambridge, a Thorpe- it 1 
National Blueprint Co., 517 W. Adams St., Chicago, Va. 
1629 Washington Ave., St. ae Mo. 
4l 


Seiler Instrument & Mig. Co. Inc., 
BE SURE TO SEE THE GEODIMETER SYSTEM AT BOOTH N 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


High Strength Bolt Tensioning 


THE USE OF HIGH STRENGH BOLTS has 
steadily increased since 1954. Under the 
1960 specifications for structural joints 
using ASTM A-325 bolts, the tightening 
of these bolts to 100 percent of proof 
load has been approved. The Research 
Council on this project, in its report, has 
omitted torque specifications and endorses 
the calibrated wrench and turn-of-nut 
methods for bolt tightening. However, 
there are limitations to this method since 
the proper procedure must assure that 
the nut is in a “snug” condition; other- 
wise turn-of-nut may only overcome 
burrs, bending or other irregularities. 
(Fig. 1) Therefore, there are two things 
that are required for bolt tensioning: A 
controlled wrench that senses bolt ten- 
sion regardless of assembly variables; and 
a means of proving the tensioning of each 
bolt after the assembly has been com- 
pleted. 


OF 


Ultimate 
Fracti 

Working 
load 

Stretch 
Fig. 1 


The only way to control bolt tension is 
to control the energy output of the tool. 
This is done by a Gardner-Denver 
wrench, which provides positive control. 


INTEREST AS 


There is nothing mechanical in the con- 
trol to fail or lose adjustment. The varia- 
bles that affect torque (rust, scale, etc.) 
are irrelevant when using the tension 
control wrench and stretching the bolt to 
yield. 

The area between yield and failure is 
called the plastic range. A bolt may be 
stretched into this area with no danger 
from overstressing until ultimate is sur- 
passed. (Fig. 2) With the Gardner-Den- 
ver tension control wrench, an operator 
can pre-stress a bolt to a load greater 
than the fluctuating load which will be 
applied to the bolt. In theory, this bolt 
will never fail. 


REPORTED 


Plastic range 
100 | 
Ultimate 
Failure 
© 80 Yield 
x Point 
& 60 
40 
a 
20 
0 
0 0.040 0.080 0.120 0.160 
Strain inches/inch 
Fig. 2 


In testing the wrench, Gardner-Denver 
engineers stressed thousands of bolts, us- 
ing a series of same-size bolt and vary- 
ing-size bolts. In every test, results con- 
firmed the ability of the wrench to pro- 
vide controlled tension. Tests were con- 
ducted using bent washers, hardened and 
soft washers, mashed and deformed 
threads, with and without lubricant. In 
addition, it was found that variations in 
air pressure from 70 to 100 psi did not 


BY MANUFACTURERS 


materially affect the tensioning of the 
bolts. 

To prove on-the-job tension, Gardner- 
Denver recommends two simple methods: 
1. One is called. the “reverse turn-of- 

nut”. 

a. After all bolts have been tight- 
ened, loosen one bolt at a time 
and check the reverse turn-off 
nut from tight to snug. 

b. Once the degree of turn has been 
established, this can be used to 
prove the bolt has been taken to 
yield. 

2. The other proving method is called 

“nut-creep”. 

a. Once a bolt is tightened beyond 
its elastic limit, it will not return 
to its original length. 

b. Loosen the tightened bolt to 
hand tight. 

c. Mark the wrench socket and 
work. 

d. Retighten the bolt with the ten- 
sion control wrench until there is 
loss of socket rotation. (Bolt 
Yield) 

e. Loosen again and check the 
socket in the hand tight position. 
If the bolt is yielding, a definite 
gain (“nut-creep”) in nut posi- 
tion will be noted. 

Once the accuracy of the tension con- 
trol wrench is accepted, there is even a 
simpler way to check tension. Using a 
second wrench, adjust it to give the ten- 
sion desired from the wrench on the job. 
After being assured this wrench is rrop- 
erly adjusted, use it to loosen and re- 
tighten sample on-the-job bolts. If it gives 
the same results as the first wrench (from 
markings on nut and work) the tension- 
ing of bolts in the assembly is accurate. 
R. I. Swanson, Development Engineer, 
Gardner-Denver Company, CE-9, 100 
Williamson Street, Quincy, Ilinois. 


Water Treatment 


THE LABORATORY CONTROL CONCEPT, 
a different concept in water treatment 
plant design and control, has condensed 
and concentrated years of experience in 
water filtration and treatment. It features 
the idea of finger tip control over plant 
throughout, chemical additions and filter 
backwash from a single console in the 
laboratory. The console controls the pac- 
ing of chemical feeders by flow and auto- 
matically controls filter backwash pro- 
grams through each phase, assuring high 
quality effluent. B-I-F Industries, CE-9, 
Providence 1, Rhode Island. 


Scratch Depth Gage 


THIS GAGE, which measures scratches, 
grooves, and other indentations on flat or 
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curved surfaces, was designed primarily 
for the inspection of materials, (wing 
skins of aircraft, high pressure pipe and 
tubing, etc.). Precise measurements to an 
accuracy of plus or minus 0.0001 in. or 5 
percent of the depth, whichever is greater, 
can be made for indentations with a depth 
from 0.0002 in. to 0.016 in.; widths from 
0.001 to 0.50 in. can be determined to 
plus or minus 0.001 in. The same range 
applies to the measurement of raised por- 
tions. In addition to depth and width 
measurements, the gage shows the con- 
tour of the indentation. The battery- 
operated unit is equipped for examining 
flat surfaces, but the base is easily re- 
movable for the substitution of special 
adapters when inspection of rods, tubing 
or other curved surfaces is required. 
Bausch & Lomb Inc., CE-9, Rochester 2, 
New York. 
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Compact Chlorinator 


THE ADVANCE 200 SERIES CHLORINA- 
ToR, which feeds up to 50 Ib per 24 hrs 
in three ranges, is applicable for small 
water and sewage treatment installations. 
The standard system is a vacuum oper- 
ated solution feed with spring opposed 
diaphragm regulators and check valves. 
It can be connected directly to the chlor- 
ine cylinder eliminating dirt and corrosion 
found in manifold-type systems. A double- 
action inlet valve operates in one direc- 
tion to regulate and reduce pressure and 
has a bubble-tight safety shut-off valve. 
In the other direction, it seals the system 
under vacuum when gas supply is ex- 
hausted or shut off. Capital Controls 
Company, Inc., CE-9, Department M-5, 
Jones Avenue, West Point, Pennsylvania. 
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Rollers for Tractor-Type Dam Gates 


TRACTOR-TYPE GATES for the Oahe 
Dam (near Pierre, South Dakota) are de- 
signed to carry a hydro-static load of 
over four million lb. This load is trans- 
mitted from the gates through a series of 
rollers to concrete-imbedded tracks on 
the gate frames. The main problem con- 
cerned the demands to be made on the 
rollers, besides the tight dimensional 
tolerances and close alignment required. 


Stainless Steel Rollers 


Armco Stainless Steel, 17-4 PH, Con- 
dition A, was machined into 5-in. dia 
rollers and given a 900 deg F. precipita- 
tion hardening treatment, which devel- 
oped a hardness of 385-418 Brinell. No 
refinishing or final machining was needed. 

With this method, the width of indi- 
vidual rollers was reduced over 25 per- 
cent, thus permitting the use of narrower 
track. Improved corrosion resistance to 
constant immersion in river water was 
also noted. Armco Divisions, Armco 
Steel Corp., CE-9, 1939 Armco Avenue, 
Middletown, Ohio. 


Pile-Driver Steam Hose 


A BURST-PROOF STEAM HOSE for use in 
heavy construction is designed for satur- 
ated steam at pressures up to 200 Ib. 
(366 deg F). The tube is of thick neo- 
prene lined with asbestos fabric and heavy 
gauge flat steel spirals. The strength 
member is two braids of high tensile, 
multiple strand, non-corrosive steel wire. 
There is no close-off, even with short 
radius bends. The cover is oil-proof neo- 
prene that has high resistance to checking 
and abrasion. It is crush-proof and com- 
pletely resistant to the harmful effects of 
oil. Raybestos-Manhattan, Inc., Manhat- 
tan Rubber Division, CE-9, Passaic, New 
Jersey. 


Flooring Composition 


TEXALL IS A TWO PART COMBINATION 
consisting of mineral aggregates and ce- 
ment, and chemically reactive emulsion. 
This mixture produces a hard mastic gel 
that binds the constituent parts into a 
plastic mass of great strength. Upon cur- 
ing, it remains resilient, yet non-compres- 
sible. When applied by trowel it forms a 
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monolithic, level surface over old con- 
crete or wooden floors, fully protecting 
and providing an indestructible floor re- 
surfacer. It is non-slip under wet or dry 
conditions and requires little maintenance. 
Garon Products Inc., CE-9, Longfellow & 
Viele Avenues, Bronx 59, New York. 


Headlight Barrier System 


THE ALCOA GLARE SCREEN, is the head- 
light barrier system installed in the medial 
strip of heavily traveled main roads. It 
consists of an aluminum expanded metal 
mesh fence, 4 ft high, which effectively 
blocks out light from oncoming vehicles. 
Although it blocks direct headlight glare, 
the screen allows an almost unimpeded 
vision of the surrounding countryside, 
when viewed at an angle of about 90 deg. 
This screen is virtually maintenance free 
since it requires no painting and has a life 
expectancy exceeding 40 years. Alcoa 
Aluminum Co. of America, CE-9, 1501 
Alcoa Bldg., Pittsburgh 19, Pa. 


Ball Valve 


IN THE LUDEMAN ROTOFLO VALVE, the 
cam action of the stem lifts the ball away 
from the seat before it is turned, eliminat- 
ing the sliding friction that wears and 
scores the seats of other ball valves. It 
also permits the use of hard metal-to- 
metal seating surfaces, which assure tight 
shut-off and permit the valve to be used 
at high temperatures. Other design fea- 
tures include a full-round flow passage 
equal to 100 percent of the pipe area, fast 


Rotoflo Valve 


opening and closing, and a locking action 
that insures tight shut-off, even when line 
pressure is reversed. The valve is designed 
for use in oil and gas pipeline applica- 
tions, petroleum and chemical industries, 
pulp and paper mills, and other fluid and 
gas processing industries. General Kinet- 
ics Corp., CE-9, 197 South Van Brunt 
Street, Englewood, New Jersey. 
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Authoritative help for engineers... 


NONDESTRUCTIVE 
TESTING 
HANDBOOK 


This pioneering Handbook covers 
all the means of testing the essential 
properties and performance capabilities 
of materials, parts, components, and 
structures without impairing service- 
ability. 


Explains and illustrates applications, advan- 
tages, limitations of 24 different test methods 
applicable in every branch of engineering and 
industry. Specifications, equipment costs, hun- 
dreds of pages of test interpretation data. 
Prepared under the auspices of the Society for 
Nondestructive Testing. 1,100 illustrations, 
graphs, tables; 1,910 pp. 106 Contributing, 
Consulting Editors. Robert C. McMaster, Ed. 
1959 2 volumes, $24 


PRODUCTION 
HANDBOOK 


Packed with practical production know- 
how, this Handbook is the complete 
key to management-engineerin 
methods that are revolutionizing industri 
production today. Fully covers new materials, 
machines, processes, and proper functioning 
of company organization. 


Supplies proved principles, time- and work- 
saving systems, and successful operating pro- 
cedures for maximum productivity at mini- 
mum cost. Saves hours of research and costly 
experimentation. 726 illustrations, tables; 
1,726 pp. 48 Contributing, Consulting Editors. 
Gordon B. Carson, Ed. 2nd Ed., 1958. $16 


MATERIALS 
HANDLING 
HANDBOOK 


The complete guide to modern mate- 
rials handling. This unique Handbook 
explains the governing principles, 
today’s most efficient methods and systems, 
and recommended equipment for moving 
material at least cost — whether in raw, in- 
process, or finished form. 


Useful in all industrial situations, Handbook 
answers every basic question of work flow 
within and outside the plant. Sponsored b 
The American Society of Mechanical Engi- 
neers and. the American Material Handling 
Society. 991 illustrations, tables; 1,740 pp. 
84 Contributing, Consulting Editors. Har 

A. Bolz, Ed.; George E. Hagemann, Assoc. 
Ed. 1958. $20 


USE THIS COUPON 
TO ORDER HAND- 
BOOKS OR FREE 
DESCRIPTIVE 
BROCHURE 


Carson 


0) Materials Handling Handbook, 


Please se Descripti Brochure 
on the above Handboots. 
Check enclosed Send C.O.D. 

Bill firm Charge my account 


Firm 


CE-7 


City Zone___State 


THE RONALD PRESS COMPANY 
15 East 26th St., New York 10 
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Nondestructive Testing Handbook, 
McMaster, 2 vols... $24 

Production Handbook, 2nd Ed. 
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MAY 


SANDHOG 
EQUIPMENT 


Design and construction of Mayo Shields and 
other Sandhog Equipment are backed by over 
25 years of job-tested experience throughout the 
world. 

FREE BULLETIN No. 23a shows installation of 
Mayo shields, cyclindrical air locks, lock doors 
medical locks and tunnel cars. Send for your free 
copy today. 


SPECIAL EQUIPMENT DEVELOPED 
FOR SPECIAL PROBLEMS 


AYO 


TUNNEL AND MINE 
EQUIPMENT 
LANCASTER, PENNA. 


EFCO Steel Forms 


available with 
RETURN OPTION 


teed when you pur- 
chase EFCO Lifetime Steel Forms for your 


atichacts is 


concrete forming needs. 


Describes and 
illustrates EFCO 


Steel Forms and er 


accessories with 
examples of many 
uses. Send coupon 
for your copy. 


Forms 
Box 128-G, H. P. ration 
Des Moines, lowa 
Please send new catalog on EFCO Steel 


Forms, and address of nearest sales office 
(there are 29 coast to coast). 


EQUIPMENT, MATERIALS and METHODS 


(continued) 


Guardrail Maintainer 


THE GUARDRAIL MAINTAINER is a ma- 
chine designed to wash guardrails, scrape 
off old paint and repaint guardrails of all 
types. Tests indicate that a ten mile 
stretch can be completely refurbished in 
less than 3 days, with a crew of only 3 
men. Consisting of five separate compo- 
nents, the machine is designed to perform 
one operation at a time, while being pro- 


Guardrail Maintainer in Action 


pelled by a vehicle. The three operations 
are performed at the front of the truck 
by a telescoping boom and extension arm 


assembly that attaches in place of the — 


front bumper. A 675 gal water tank and 
supporting power-pack complete the ma- 
chine make-up. Ross and White Com- 
pany, CE-9, 400 West Madison Street, 


Chicago 6, Til. 


Dry Lubricant 


Dri-SLICK, a graphite lubricant, is ap- 
plied with a brush to metal or wood and 
dries to a hard, slick finish in about 30 
min. The material has been formulated to 
overcome sliding friction problems on 
heavy industrial, construction or mining 
machinery, such as, conveyors, chains, 
wire rope, outdoor cranes, large open 
gears and sliding door channels. The dry 
coating cannot be squeezed out under 
heavy loads, does not attract dust and 
dirt, will not wash off, is corrosion re- 
sistant, electrically conductive, and stands 
up under temperatures from —65 deg F to 
+800 deg F. G. W. Smith & Sons, Inc., 
CE-9, 1700 Spaulding Road, Dayton 32, 
Ohio. 


Sunscreen 


KOOLSHADE SUNSCREEN, made by Re- 
flectal Corporation, operates like a minia- 
ture venetian blind installed outside the 
sun exposed windows. It consists of tiny 
horizontal bronze louvers just %o in. 


screen out the maximum amount of solar 
heat and glare. The screening is mounted 
in aluminum frames custom fitted to each 
window. The sunscreen affords high out- 
ward visibility, since it screens out direct 
solar rays. The light coming in through 
the windows is evenly diffused and glare 
free. It also serves to screen out insects 
when windows are open. The Biddle 
Company, CE-9, 212 E. Ontario Street, 
Chicago 11, Ill. 


Drawn Shoulder 
Spreading Machine 
THE POWER-PACK Truck Drawn Shoul- 
der Spreading Machine, Model 605, has 
increased its spreading width to 6 ft. The 
strike-off blade is adjustable to any width 
from 2 to 6 ft and hand screws control 
raising and lowering of the curved strike- 
off blade, permitting a constant grade up 


to 5 in. above or below grade. The unit 
attaches to any truck by means of two 
cables which are extended under the 
truck and hook onto the front bumper. 
Tensioning jacks position the machine 
snugging the rear wheels of the truck 
against hopper bumper rolls. All stand- 
ard models are equipped with 12.5 hp 
Wisconsin gasoline engines, electric 
Starter, generator and 12 volt battery. 
Power-Pack Conveyor Co., CE-9, 836 E. 
140th Street, Cleveland, Ohio. 


Ratchet Rotary Counter 


A TALLY of the actual number of 
blows made by an automatic foundation 
drilling test unit is recorded by a Durant 
Model 6-C-3 ratchet rotary counter 
mounted directly on a soil boring ma- 
chine. A weight is dropped a number of 
times from a given distance and its pene- 
tration into the ground is measured to 
give evidence of the structure of the 
foundation ground. The counter is 
mounted on a special plate at the control 
station of the unit. The lever arm of the 
counter is attached to a pin on the end of 
the shaft driving the cam that lifts the 


id 
Nerve fa 
ia 


Firm neme. 
sis wide and Yoo in. thick. Locked perma- weight with each revolution of the shaft. 
nently in place by vertical warp wires Durant Manufacturing Company, CE-9, 
J City State spaced % in. apart, the louvers are 19 North Buffum Street, Milwaukee 1, 
spaced and tilted at the exact angle to Wisconsin. 
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EQUIPMENT Now...NEW! 


“INDEX TO SPECS!” 


on asphalt and asphaltic products 


(continued) 
A condensed library of facts for ready reference whenever you 
need information on the use of asphalt, Bitumuls® (emulsified 
Hydraulic Backhoe | asphalt), or Laykold® specialty products. 
Use the handy coupon, below, to order your copies of these 
A QUICK-DISCONNECT feature for 30-sec index cards. No obligation, of course. 


coupling, 12 ft 6 in. digging depth and a 
dirt ejector bucket, are features of a 
hydraulic backhoe for use on Caterpillar 
wheel loaders. Called the Ottawa LX 
backhoe, the unit fits Cat 922 and 944 
wheel loaders as well as the 933 Trax- 
cavator. The hydro-hitch allows the en- 
tire backhoe to be attached in 30 sec by 
pushing one lever to engage two cone 
mounting pins and latching quick release. 
Coupling the hydraulic lines completes 
the job. Reversing the process frees the 
loader for other work. Pickup or release 
can be handled on rough ground as the 
mechanism compensates for alignment. 
For digging, the backhoe has an 8 ft 6 in. 
dump height and 190 deg swing, right to 
left. With no loss of speed, the backhoe 
can exert 7000 Ib force at the bucket cut- 
ting edge and hydraulic outriggers can be 
used to level the unit 10 deg. Equipment 


Rotary Asphalt Cutter 


A HIGH-SPEED ROTARY ASPHALT CUTTER, 
that enables a single operator to cut over 
6000 lineal ft of asphalt paving an hour, 
can easily be attached to any piece of 
construction equipment having hydraulic 
down pressure. Known as Roto-Cut, the 


body of the unit, features one piece alloy s 
# 


ASPHALT for all types of paving and surfacing 


BITUMULS for base mixes, and for sur- LAYKOLD specialty products; tennis 
facing and sealing of pav ts— courts, playgrounds, mastic floors, etc. 


American Bitumuls & Asphalt Co. 

P. O. Box 3495, San Francisco, Calif. 

Roto-Cut Asphalt Cutter Gentlemen: Please send me your new 
“Index to Specs.”’ file card on: 

() BITUMULS AND ASPHALTS 


steel construction. The oversize tool steel Am e ri can g itum uls (1 LAYKOLD SPECIALTIES 


cutting wheel is differentially heat treated 


for self-sharpening characteristics. Special & Asph alt Com pany Name...... 


Lubri-Pin construction permits the wheel- 


axle assembly to be lubricated in just a 320 Market St., San Francisco 20, Calif. Firm Title 
few seconds. Allied Steel & Tractor Prod- Louis 17 

ucts, CE-9, 7835 Broadway, Cleve- Atlanta 8,Ga. ‘Tucson, Ariz. Inglewood, Calif. 

land 5, Ohio. Mobile, Ala. Portland 8, Ore. San Juan 23,P.R.; City & State 
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For 
Efficiency 
and Economy 


LENKER 
DIRECT READING 


LEVEL ROD 


Every 
Rod Reading 


an Elevation , 


No Computations 


Graduations Furnished 
as Follows: 
Tenths and Hundreds 
Feet and Inches 


For Inverted 
Image Levels 


Metric Systems 
Write for Circular 


LENKER MFG. CO. 


599 CHESTNUT STREET 
SUNBURY, P 


THE NEW 


TRA 


 M-SCOPE 
PIPEFINDERS 


DEPENDABILITY! 


Rugged transistorized construction 
practically eliminates maintenance 
costs...extends battery life to a year 
or more. Pinpoint accuracy, greatest 
depth penetration make the M-scope 
first choice in the field! Only $189.50 


Send for FREE catalog 


“Fisher research INC. 


NSACTIONS 


Dept. CE-1 Palo Alto, Calit. 


TO SIGNAL the start of a new format in the ASCE TRANSAC- 
TIONS, a single binding has been selected, more attractive and 
durable than the paper, cloth, and morocco-grained covers 
used in the past. This binding will be in the Society’s official 
Royal Blue, composed of cloth impregnated with vinyl. The 
spine will contain horizontal rules to match those used pre- 
viously on the morocco-grained volumes. The binding and 
gold stamping will resist fading and will not deteriorate in 


warm, moist climates. 


For a description of the material included in the various parts, 


see page 85. 


Hy Use the coupon belew to place your order. Please do not send 
in a coupon if you previously mailed the original order card. 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


United Engineering Center 
345 East 47th Street, New York 17, N. Y. 


Please enter my standing order for the New ASCE TRANSACTIONS (beginning with Vol. 126, 


1961) as follows (Do not prepay): 


ASCE 
Members 


Signature: 


Additional 
Member Orders 
$ 7.00 
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CorRECT CYLINDER CaAsTING—Improper 
procedures employed in the casting of 
concrete cylinders will invariably produce 
low and erratic compressive strength re- 
sults. Approved concrete cylinder casting 
procedures including selection of molds; 
correct sample taking; and filling, han- 
dling and curing of cylinders are outlined 
in this one page bulletin, RM-48. The 
Master Builders Company, CE-9, Cleve- 
land 18, Ohio. 


WrreE Rope For StrucTuRAL Uses—a 32- 
page booklet, No. 593, that focuses at- 
tention on the growing applications for 
wire rope and bridge strand as structural 
materials. Applications illustrated and de- 
scribed include suspended roofs, suspen- 
sion bridges and other structural applica- 
tions of wire rope dealing with aerial 
tramways, ski lifts, guys for transmission 
towers and giant antennas, tiebacks for 
supporting an arch truss bridge during 
erection and cable anchors for pontoon 
bridges. Bethlehem Steel Company, CE-9, 
Publications Department, Bethlehem, Pa. 


PRESSURE PipE—Transite Pressure Pipe 
allows economies of installation, main- 
tenance and operation in water mains. 
The lightweight, long lengths of asbes- 
tos-cement pipe are tough, durable and 
strong, with accurate, time-saving Ring- 
Tite Couplings that assure quick assem- 
blage. They have flexible joints, and make 
installation rapid, simple and sure be- 
cause it’s a machined joint. The “belled- 
ahead” pipe cuts down installation time. 
The booklet is TR-160A. Johns-Manville, 
CE-9, 22 E. 40th St., New York 16, N. Y. 


AUTOMATIC PARKING SySTEM—A bulletin 
containing information on a completely 
automatic parking system is now avail- 
able. Included are various layouts of gate 
installations with a wide choice of con- 
trols for gate operations, such as: coin op- 
eration, ticket issuing system, time-dated 
ticket dispenser and coded card-key. 
Parcoa Div., Johnson Fare Box Co., 
CE-9, 420 Lexington Avenue, New York 
17, New York. 


How TO PREPARE STANDARD CALCIUM 
CHLORIDE SOLUTION—is a pamphlet pre- 
pared especially for ready mixed concrete 
producers. It contains illustrated recom- 
mendations for procedure in making so- 
lution, and a chart on recommended gal 
of solution per batch. Calcium Chloride 
Institute, CE-9, 909 Ring Building, Wash- 
ington 6, D. C. 


FirE-SAFE CONSTRUCTION IDEAS IN Ac- 
TION—This illustrated folder tells how the 
Kroger Company saved time and cut 
costs by using Non-Com fire-protected 
wood as studding for the walls of a new 
store. The pictures show it being installed 
for permanent protection against fire, ter- 
mites and decay. Wood Preserving Div., 
Koppers Company, Inc., CE-9, 752 
Koppers Building, Pittsburgh 19, Penn- 
sylvania. 
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Literature Available 


DRAGSCRAPERS AND CABLEWAYS—A gen- 
eral folder covers in brief form: Drag- 
Scraper and Slackline Cableway Ma- 
chines; Crescent buckets used with drag- 
lines; plus data on wire rope fittings and 
Durolite blocks. Photographs and line 
drawings show typical installations and il- 
lustrate the various methods of excavat- 
ing and hauling. Sauerman Bros., Inc., 
CE-9, 620 S. 28th Avenue, Dept. C-15, 
Bellwood, Illinois. 


SELF-BONDING RUBBER—A 4-page, illus- 
trated technical bulletin describing the 
first of a series of self-bonding silicone 
rubber compounds is now available. The 
publication discusses applications for the 
materials and describes in full the simple 
technique for obtaining superior primer- 
less bonds to ferrous-containing metals. 
Also included are several charts and 
tables showing typical properties. Gen- 
eral Electric, Silicone Products Dept., 
CE-9, Waterford, New York. 


STEAM JeT BLOWERS AND BLAasT Noz- 
ZLES—A bulletin, 4AB, which describes a 
line of Steam Jet Blowers and Blast Noz- 
zles, that use pressure steam or com- 
pressed air to move large volumes of air 
in ventilating and circulating applica- 
tions, is now available. Dimensions, 
weights and capacities are given for all 
sizes. Schutte and Koerting Company, 
CE-9, Dept. JA-34, Cornwells Heights, 
Bucks County, Pa. 


ELECTRICAL WIRING IN FLEXICORE SLABS 
—A 16-page manual explains the use of 
hollow-core precast concrete floor and 
roof slabs as raceways for electrical wir- 
ing. Covered in the book are: ways to get 
wiring in and out of the hollow cells; 
how to feed fixtures from the cell and 
other methods commonly used for elec- 
trical wiring. Each section is clearly il- 
lustrated with detailed drawings. The 
Flexicore Co., Inc., CE-9, 1932 E. Monu- 
ment Avenue, Dayton 1, Ohio. 


AGGREGATE CoaTING—A technical bulle- 
tin is available covering Horn Aggretex 
“F”, a coating for wood or metal forms 
used to obtain exposed aggregate surfaces 
on freshly poured concrete. Included is a 
description of the product, its use, sur- 
face preparation for wood and metal 
forms, method of application, coverage, 
packaging and shipping weight. A. C. 
Horn Companies, Div. Sun Chemical 
Corp., CE-9, 2133 85th Street, North 
Bergen, New Jersey. 


VaLves—Three booklets, now available, 
are concerned with rubber seat ball valves 
and butterfly valves. Specifications, di- 
mensions, applications and _ illustrations 
are included. Henry Pratt Co., Inc., CE-9, 
319 West Van Buren Street, Chicago 7, 
Illinois. 


CIVIL ENGINEERING + 


September 1961 


EXPANSION PLATES & BUSHINGS 


CA Permit simplified designs 


CA Cut construction costs 


Eliminate maintenance 


L\ Low coefficient of friction 


Lubrite offers positive assurance of self lubricating security in 
all installations where expansion, contraction and/or rotation 
are factors. 


- a PLATE 


SEND FOR THIS IMPORTANT AND VALUABLE LITERATURE — 
Manval No. 55 contains complete information, technical data and 
specifications about Lubrite Expansion Plates and Bushings for 
bridges, buildings, refineries, atomic energy and chemical pro- 
cessing equipment applications. 


Manual No. 56 covers Lubrite bushings, bearings and washers 
for use in machinery, industrial equipment, hydro-electric Projects, 
missile and atomic energy and high temperature applications. 


LUBRITE DIVISION 
MERRIMAN BROS., INC. 


193 Amory Street, Boston 30, Mass. 
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3 BASIC LUBRITE ASSEMBLIES FROM MANY AVAILABLE 
} MOTION DEFLECTION 
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accurate 


Easy to read, accurate water 
flow indicator. Not affected 
by sile deposits or stream ve- 
locity. Easy to install. Heavy 
gage steel; will not warp, swell é 
or crack. 


WATER WELL SCREEN FOR EVERY SOIL 
CONDITION. Choice of perforations and 4 field 
joints. Stainless, and galvanized steel. From 6” to 
36” diameters. 


AUTOMATIC WATER CONTROL GATES 
‘ Accurately control water level up- 
stream or downstream, in canals, 
ditches and reservoirs, regardless of 
flow. Eliminates washouts, flood 
damage and labor costs, (no gate 
keeper necessary). 


Used world wide. Write for FREE literature. ,...,5 


THOMPSON 
PIPE & STEEL COMPANY 


3017 Larimer Street Denver 1, Colorado TAbor 5-1241 


More cars travel over 
horizontal holes bored 
by the BorTunCo 
Group* than by any 
other company. 


* BORING & TUNNELING CO. OF AMERICA 
ROAD BORING AND TUNNELING CO., INC. 
TEXAS TUNNELING CO. 
TEXAS ROAD BORING CO. OF LA.-MISS. 
HORIZONTAL HOLES, INC. 


BorTunCo 


2902 Rick Road, P. O. Box 14214, Houston, JA 6-2755 


3920 Monroe Road P. O. Box 4755 5515 Redfield 
Charlotte 5 Audubon Station Dallas 35 
North Carolina Baton Rouge 8, La. Texas 


*Serving Contractors Throughout The Nation 


From the MANUFACTURERS 


EXPANSION: The Carborundum Company announced a 
$1% million modernization and expansion of its Globar Elec- 
tronics Plant . . . Joseph T. Ryerson & Son, Inc. has entered 
into the liftslab business . . . The establishment of an Ameri- 
can branch of the Schwing Company, was recently incor- 
porated under the name Schwing-American Corporation and 
will have its national headquarters in Rockford, Illinois . . . 
Thompson Materials Corporation of New Jersey has joined 
The Eastern Company of Connecticut . . . NEW NAME: 
Vitro Weapons Services has changed its name to Vitro 
Services . . . The A. O. Smith Corporation’s Reinforced 
Plastics Division has changed its name to the Glass Fiber 
Products Division . . . DISTRIBUTORS: Rowand Machinery 
Company has been appointed distributor of the “Michigan” 
machinery line of the Clark Equipment Company . . . Con- 
structors Equipment Co., Inc. has been appointed dealer for 
P&H construction and mining equipment manufactured by 
Harnischfeger Corporation . . . Miller Swivel Products, Inc. 
announces the appointment of Florida Wire & Rigging Works, 
Inc. as their master distributor . . . Worthington Corporation 
has appointed Copper State Tractor, Inc. as its distributor. . . 
Tri-State Tractor Co., Inc., has been appointed distributor for 
Bucyrus-Erie crane-excavator and Hydrocrane lines through- 
out the state of Georgia . . . Sanel Industrial, Inc. has been 
appointed dealer for FWD Corporation ... NEW OFFICES: 
The Flexible Tubing Corporation has opened a sales and en- 
gineering office in St. Louis, Missouri . . . Certified Industries, 
Inc. has completed moving its administrative and executive 
offices from Commack to Hicksville, Long Island . . . The 
Westinghouse Air Brake Co. announced that its Le Roi 
Division operations will move from Cleveland to Sidney, 
Ohio . . . ACQUISITIONS: The Nalge Co., Inc. announces 
the purchase of the name, trademarks and assets of the 
American Agile Corporation . . . Tinker & Rasor has ac- 
quired the Detectron Company from Computer Measure- 
ments Corporation . . . Golden-Anderson Valve Specialty 
Company has anounced the purchase of Rotary Valve & 
Engineering Corporation . . . MEETS TEST: Compaction 
Engineering Company announces that Duo-Bond, the liquid 
admix for concrete, has met the requirements of the State 
of California, Division of Highways for structural con- 
crete .. . NEW TRADEMARK: Wausau Iron Works will 
begin using a newly developed corporate logo on all prod- 
ucts and printed material . . . The Flexible Tubing Cor- 
poration announces a new tilted oval trademark with white 
on a light blue background . . . DEMONSTRATION: 
Hobart Brothers Company will show and demonstrate their 
semi-automatic welder at the ASM Detroit Metal Show, 
October 23-27 . . . APPOINTMENTS: The appointment of 
Robert W. Heller as Western Regional Representative for 
Borg-Warner Alfol Insulation has been announced . . . The 
appointment of Joseph Graf as Domestic Sales Manager 
has been announced by Athey Products Corporation .. . 
David S. Moffit has joined Lock Joint Pipe Company as 
Director of Finance . . . Dane T. Scag has been appointed 
assistant director of research at Allis-Chalmers Mfg. Co. ... 
Appointment of T. L. Kinch to the post of Advertising 
Director has been announced by Hamilton Kent Manufac- 
turing Company . . . Joseph O. Sherod has joined Alpha 
Portland Cement Company as Director of Manufactur- 
ing ... Don A. McAllister has been appointed industrial 
tractor and equipment sales representative of International 
Harvester Company’s Farm Equipment Division . . . Robert 
Linquist has been appointed to the executive post of Vice 
President of Engineering at Security Valve Company .. . The 
Chicago Pneumatic Tool Company announces the appoint- 
ment of Russell B. Miller to the position of General Sales 
Manager ... J. M. Hollingsworth of Lone Star Steel Com- 
pany has been promoted to Manager of the Spiral Weld Pipe 
Sales Department . . . Oscar Langheinrich has been appointed 
service manager for the Machine Division of Waller Cor- 
poration . . . Willard J. La Morte has been elected president 
of Shattuck Denn Mining Corporation . . . Kenneth R. Dan- 
iel has been elected Executive Vice President of the American 
Cast Iron Pipe Company ... G. L. Werly Jr. has been ap- 
pointed general marketing manager of Air Reduction Sales 
Company. 
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FINAL REMINDER: 


DONT DELAY... 


make your plans now 


to attend the ASCE 

ANNUAL CONVENTION 

and Civil Engineering Show 

at Hotel Statler-Hilton, New York 
October 16-20, 196] 


Technical and professional sessions and discussions 

Fifth ASCE-sponsored commercial civil engineering exhibit 
Demonstrations of equipment, materials, tools, methods 
Inspection trips to major engineering projects in the area 


Informal get-together — meet old friends, make new contacts 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


1961 CIVIL ENGINEERING SHOW 


LIST OF EXHIBITORS 


Acker Drill Co., Inc. International Business Machines Corp. Sonneborn Chemical & Refining Corp. 
Building Products Division 


Sonoco Products Company 
Testlab Corporation 
oe Pipe . Fitting Company Nuclear Chicago Corp. United States Steel Corp. 
Bendix Corporation : Raymond Concrete Pile Division American Steel & Wire Division 
Raymond International, Inc. U. S. Corp. 
arit r Corporation 
Civil Engineering Magazine Sika Corp. 
Friden, Inc. The Slope Indicator Company Water Seals, Inc. 
Gregory Industries, Inc. Soiltest, Inc. Wild Heerbrugg Instruments, Inc. 


AGA Corporation of America Kalman Floor Company 
American Concrete Pipe Association Lock Joint Pipe Company 
Armco Drainage & Metal Products, Inc. The Master Builders Company 
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PROCEEDINGS AVAILABLE 


August 


Journals: Air Transport, Engineering Mechanics, 
Soil Mechanics and Foundations, Structural, 
Waterways and Harbors. 


2875. Operative Energy Concept in Marine 
Fendering, by Shu-t’ien Li. (WW) This paper 
develops operative energy concept in marine 
fendering, variable design factors, and ship im- 
Pact energy evaluation. 


2876. Economic Evaluation of Inland Water- 
way Projects, by Shu-t’ien Li and Eric E. Bot- 
toms. (WW) Basic data requirements for eco- 
nomic evaluation of inland waterway projects 
are summarized and some of the current evalua- 
tion practices are given. 


2877. Steel Pile Marine Corrosion and Cath- 
odic Protection, by Carter Hale Horton. (WW) 
Corrosion which occurs on marine structures, 
and the use of cathodic protection to prevent 
such corrosion are presented herein. 


2878. Foundation Stability for a Submarine 
Liquid Sulphur Pipeline, by Basil W. Wilson 
(SM) This paper examines the vertical and 
lateral stability of a 7-mile long hot sulphur 
pipeline entrenched in sediments between Loui- 
siana and an offshore sulphur mine. 


2879. Torsional Behavior of Suspension Bridge 
Towers, by Frank Baron and Anthony G. 
Arioto. (ST) An interpretive study is presented 
of the influences of different variables on the 
torsional behaviors of suspension bridge towers. 


Hydrodynamics of Flow into Curb- 
Pan, Fino by Richard J. Wasley. (EM) A 
theoretical analysis of the hydrodynamic prob- 
lem associated with the curb-opening inlet is 
presented. 


R. Hall, Jr. (SM) The effect of non-hydrostatic 
consolidation on the cohesion and friction in 
two saturated clays was studied. The results 
showed that cohesion is unaffected by non-hydro- 
Static consolidation. 


2882. Stability of Frames in the Presence of 
Primary Bending Moments, by E. F. Masur, I. 
C. Chang, and L. H. Donnell. (EM) A systema- 
tic method of analyzing the stability of frames 
against sidesway buckling is developed. 


2883. Columbia River Ship Channel Improve- 
ment and Maintenance, by Robert E. Hickson. 
(WW) A practical solution for design of chan- 
nel improvement and control works on the Co- 
lumbia River and the beneficial effects of such 
works are described. 


2884. Analysis of Frames Loaded into the 


Plastic Range, by Morris Ojalvo and Le-Wu Lu. 
(EM) A precise method of analyzing plane 
frames stressed into the inelastic range is pre- 
sented. A complete example is included to illus- 
trate the technique developed. 


2885. Secondary Compression of Clays, by K. 
Y. Leo. (SM) Results of long term consolidation 
tests on five remofded and two undisturbed clays 
are reported. 


2886. Corrosion of Steel Piles in Salt Water, 
by James R. Ayers and Ralph C. Stokes. (WW) 
This paper presents the results of a survey made 
by the Navy of steel sheet piling in bulkheads of 
eight widely scattered shore stations. 


2887. Analysis of Noncoplanar Elastic Rings, 
by D. H. Pletta, W. C. Liessner, and Yen-Ming 
Yeh. (EM) The six scalar equations required to 
determine the components of the indeterminate 
moments and forces in loaded or distorted elas- 
tic rings are derived using vector algebra. 


2888. Harbor Paradox, by John Miles and 
Walter Munk. (WW) Resonant frequencies that 
have been derived for rectangular harbors are 
studied. 
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2889. Conference Remarks Report of the 
ACC-ASCE Joint Conference Committee. (AT) 
The several introductory and background presen- 
tations made to the May, 1961 ACC-ASCE Joint 
Conference on Increasing Airport Capacity are 
presented in three sections: “Introduction,” 
“Welcome,” and “Airport Capacity and Safety.” 


2890. Determining Airport Needs for the Fu- 
ture, by George De Ment. (AT) Presents the steps 
in arriving at an airport master plan for an area 
outlined, including a traffic forecast and an 
existing-airport capacity determination. 


2891. Importance of Regional Airport System 
Planning, by Ray ©. Kusche. (AT) An ade- 
quate air transportation system will result in 
problems that call for joint action. Development 
of a plan is the responsibility of communities 
served by the airport. 


2892. Airport Design by Economic Analysis, 
by Paul H. Stafford and Martin A. Warskow. 
(AT) The factors that affect practical airport 
capacity are enumerated, and quantitive exam- 
ples of their effects are given. 


2893. New Developments in Terminal Air 
Traffic Control, by Walter N. Pike. (AT) Studies 
are being made of the air traffic control problem 
on a total system basis. Recently developed 
equipment is described, and illustrations as to its 
use are presented. 


2894. Trends in Aircraft Design Affecting the 
Airport, by Ralph T. Glasson, Jr. and Weldon 
E. Rhoades. (AT) The airlines and aircraft 
manufacturers are continually striving to meet 
and solve airport and noise problems, as is 
shown herein. 


2895. Summary of Symposium on Supersonic 
Air Transport, by Reginald J. Sutherland. (AT) 
Aircraft manufacturers have studied problems 
that will develop with the introduction of super- 
sonic passenger planes, including design and op- 
eration of these planes and the method of 
handling at airports. 


2896. Location and Number of Exit Taxiways, 
by Robert Horonjeff. (AT) This paper describes 
the techniques applied to the evaluation of air- 
port configuration from the standpoint of air- 
craft traffic potential. 


2897. Aircraft Runway Barriers, by 
Apostolos H. Zonars. (AT) Aircraft runway ar- 
resting barriers consisting of two elements, the 
engaging device and the energy absorber, are 
described. 


2898. Recent Developments in Airport 
ing, by D. M. Finch. (AT) Airport lighting 
problems are many and varied in complexity. 
The application of present knowledge to air- 
ports and aircraft should permit reliable opera- 
tion in almost all weather conditions. 


2899. Summary of Prestressed Concrete Pave- 
ment Practices, by Frank M. Mellinger. (AT) 
This paper, by means of references, summarizes 
the development of design criteria for such pave- 
ments and reviews the types of construction used 
for prestressed concrete runway and taxiway 
pavements. 


2900. Need for More Air Terminal Gates, by 
Thomas M. Sullivan. (AT) The introduction of 
jet aircraft into existing terminal facilities has 
caused the handling of fewer planes from exist- 
ing gates. 


2901. Parking and Circulation of Vehicular 
Traffic at Airports, by Israel Gilboa. (AT) 
Methods and procedures for studying and evalu- 
ating vehicular traffic are indicated. The mate- 
rial can be used as a general guide for develop- 
ment of essential data pertinent to any airport. 


2902. Field Study of a Cellular Bulkhead, by 
Ardis White, James A. Cheney, and C. Martin 
Duke. (ST) A detailed experiment analysis is 
presented of the structural behavior of a segment 
of a steel sheet pile cellular bulkhead. 


2903. Dead-Load Stress in Model Dams by 
Method of Integration, by Jerome M. Raphael. 
(ST) An experimental technique is described for 
determining dead-load stresses in dams. 


2904. General Solution of Space Frameworks, 
by Ignacio Martin and Jose E. Hernandez. (ST) 
The slope-defiection-gyration method that is ap- 
plied to space frameworks is presented. 


2905. Pile Heave and Redriving, by Earle J. 
Klohn, (SM) Detailed field data with analyses 
pertaining to pile-heave problems that developed 
during construction of end-bearing pile founda- 
tions for an industrial plant are presented. 


2906. Grid Analysis by the Reaction Distribu- 
tion Method, by Irving Fader. (ST) Presents a 
convergence process that is based on the stiffness 
characteristics of the members in the system. 


2907. Uniformly Moving Load on a Layered 
Half Plane, by J. L. Sackman. (EM) Steady 
state displacements and _ stresses produced 
in a two layered elastic half plane are deter- 
mined for dilatational and distortional potenials. 


2908. Bending of Rectangular Plates, by 
Mournir Badir. (ST) Rectangular plates are 
solved numerically via a structural model. 


2909. Conjugate Beam Simulated by Electric 
Circuits, by S. Freiberg. (EM) An analogy in 
beam bending is made with electric circuits. 
Voltages, currents, and resistances simulate 
moments, forces, and lengths. 


2910. Further Studies of the Strength of 
Beam-Columns, by Robert L. Ketter. (ST) The 
results of an investigation of the ultimate carry- 
ing capacity of beam-columns are presented. 


2911. Method of Internal Constraints and Its 

» by Enrico Volterra. (EM) An ap- 

proximate method is presented and applied 

which unifies a number of engineering theories 
in the statics and dynamics of bar plates. 


2912. Impact Waves in Sand: Implications of 
an Elementary Theory, by Blaine R. Parkin. 
(SM) A theoretical study of impact wave propo- 
agation in dry sand compared with elastic and 
elasto-plastic theories of wave propagation. 


2913. Strength of Plate Girders in Bending, 
by Konrad Basler and Bruno Thurlimann. (ST) 
The study of girders subjected to bending is 
used to derive a design concept. 


2914. Discussion of Proceeding Paper 2423, 
2658, 2729, 2733, 2749. (WW) Omar J. Lillevang 
on 2423. Omar J. Lillevang on 2658. Charles E. 
Behlke, John B. Herbich, and Alf H. Sorensen 
on 2729. Glenn B. Woodruff, Richard S. Wink- 
ler, and Joseph H. Finger on 2733. A. C. 
Rayner on 2749, 


2915. Discussion of Proceedings Paper 2544, 
2545, 2633, 2634, 2678, 2704, 2764. (ST) Donald 
A. Sawyer on 2544. Joseph Penzien on 2545. 
M. J. Gutzwiller and F. E. Musleh on 2633. 
Kurt H. Gerstle on 2634. George B. Begg, Jr. on 
2678. M. Gregory on 2704. Jack R. Benjamin 
and Theodore C. Zsutty on 2764. 


2916. Discussion of Proceedings Paper 2332, 
2500, 2502, 2615, 2616, 2690, 2728, 2731, 2736, 
2801. (EM) O. C. Zienkiewicz on 2332. George 
Hermann and Anthony Armenakas on 2500. 
Ladislav B. Kriz and Seng-Lip Lee on 2502. 
Morris Ojalvo on 2615. P. Gondikas and Mario 
G. Salvadori on 2616. G. C. Reynolds on 2690. 
Shan S. Kuo on 2728. A. A. Eremin on 2731. 
Stanley Morse on 2736. Le-Wu Lu on 2801. 


2917. Discussion of Proceedings Paper 2368, 
2564, 2623, 2681, 2746, 2791, 2793, 2794, 2795. 
(SM) W. Heukelom and C. R. Foster on 2368. 
F. E. Richart, Jr. on 2564. Harry R. Cedergren 
on 2623. Stafford C. Happ on 2681. William 
Daniel Finn, B. V. Ranganatham, and I. da Sil- 
veira on 2746. Judson P. Elston on 2791. I. Al- 
pan and Judson P. Elston on 2793. Judson P. 
Elston on 2794. Judson P. Elston on 2795. 
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PROFESSIONAL SERVICES 


EASTERN 


JOHN J. MOZZOCHI and ASSOCIATES 
Civil Engineers 
Highwoys—Airports— Developments 
Survey—Design—Inspection 
217 Hebron Avenue 200 Dyer Street 
Glastonbury, Conn. Providence, R.1. 


GREER -BOUTWELL 
Architects-Engineers 
Airports, Port Facilities 
Public Works Projects 
adustrial, Urban, Agricultural 
and Rural Development 
129 South State Street Dover, Delaware 


4. E. GREINER COMPANY 

Consulting Engineer 
General engineering services for heavy 
engineering construction projects, such as 
bridges, tunnels, highwoys, airports, dams, 
watertront facilities, defense installations, 
and engineering management as applicable 
to projects financed by revenue bonds; 
general consultation, reports, design, super- 
vision of construction, maintenance and 
Operation 


1106 N. Charles St., Baltimore, Maryland 


KNOERLE, GRAEF, BENDER & 

ASSOCIATES, INC. 
Consulting Engineers 

Highwoys, Bridges, Airports, Water-front 

Structures 
210 N. Calvert St., Baltimore 2, Maryland 
211 W. Wecker—Chicago 6—Illinois 
Judge Building—Salt Lake City, Utah 


WHITMAN, REQUARDT 
AND ASSOCIATES 

Engineers 
Sewerage and Water Systems, Highwoys 
Airports, Industrial and Power Plants ond 

Other Structures 
Reports Designs Specifications « 
Supervisor 


1304 St. Paul Street Baltimore 2, Md. 


MADDOX AND HOPKINS 
Engineers and Surveyors 
Plane and Geodetic Surveys 


Topographic Maps Photogrammetry 
Highways, Utilities, Structures 


8506 Dixon Ave. Silver Spring, Md. 


CAMP, DRESSER and McKEE 
Consulting Engineers 
Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 
Investigations and Reports 
Design and Supervision 
Research and Development 
Flood Control 


18 Tremont Street Boston 8, Mass. 


FAY, SPOFFORD & THORND KE, INC. 
Engineers 
Industrial Plants Incinerators 
Water Supply, Sewerage, Drainage 
Bridges Express Highways 
Port and Terminal Work Airports 
Boston, Mass. 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND 
INTERNATIONAL, INC. 

s ond C Mont: 
Electrical ¢ Mechanical e Structural 
Design and Supervision of Construction 


‘or 
Utility, Industrial and Atomic Projects 
Surveys Appraisals Reports 
Technical Publications 


Boston—Washington—New York 


CHARLES A. MAGUIRE & ASSOCIATES 
Engineers 
Water Supply Sewerage Drainage 
Highways ¢ Bridges ¢ Airports 
Commercial and Industria! Buildings 
Waterfront Facilities e Dams 
Reports Design Supervision 


Boston Providence Hartford 


METCALF & EDDY 
Engineers 
Soils, Foundations, Waterworks, Sewage 
Works, Drainage, Irrigation, Flood Control, 
Refuse, Industrial Wastes, Airports, Highways, 
Military Projects, Industria! and Commercial 
Facilities 


Statler Bidg., Boston 16, Massachusetts 


The Thompson & Lichtner Co., Inc. 
Civil and Industrial Engineers 


Design, Supervision, Testing, 
Engineering and Production Studies, 
Special Structures, Tunnels, Airports, 

Highways, Foundations 


Office and Laboratory + Brookline, Mass. 


CRANDALL DRY DOCK 
ENGINEERS. INC. 
Railway Dry Docks, Floating Dry Docks 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 


GOODKIND & O'DEA 
Consulting Engineers 


Design and Supervision 
Foundations, Structures, Highways 


610 BI field Ave., Bi field, N. J. 

1214 Dixwell Avenue, Hamden, Conn. 

= ae Street, New York, New York 
W. Lake St., Chicago 1, lilinois 


JOSEPH S. WARD 
Consulting Soil and 


Foundation Engineer 
Site Investigation, Boring Supervision, lab- 
oratory Soil Testing, Foundation and Pave- 
ment Analysis and Design, Construction 
Supervision, Engineering Reports 
and Consultation 
91 Roseland Avenue Caldwell, N. J. 
Jefferson Building Phila. 7, Pa. 


CLARKESON ENGINEERING 
COMPANY, INC. 

Highways, Bridges, Structures, Airports, 
Dams, Traffic Surveys, Reports, 
Waterfront Facilities, Soils, 
Foundations, Sewerage, 
Construction Supervision 
285 Columbus Avenue, Boston 16, Mass. 


AND KELCEY 
s ond Itant; 

TRAFFIC TRANSPORTATION PARKING 
EXPRESSWAYS AIRPORTS PUBLIC WORKS 
Surveys—Reports—Design— Supervision 
3 William Street, Newark 2, New Jersey 
Boston Salt Lake City New York 
Providence Minneapolis 


PORTER & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Alrports ¢ Highways ¢ Doms e Structures 
Foundations ¢ Stab lization ¢ Pavements 


415 Frelinghuysen Ave., Newark 5, N. J. 
4201 Sunset Bivd., Los Angeles 29, Cal. 
1421 47th Ave., Sacramento 22, Cal. 


USE THIS PROFESSIONAL 
CARD DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by 
ASCE members. 


AMMANN & WHITNEY 
Consulting Engineers 
Design and Construction Supervision of 
Bridges, Highways, Expressways, Buildings, 
Special Structures, Airport Facilities 
111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wisc. 


1520 Connecticut Avenue, N.W. 
Washington 6, D. C. 


BARSTOW & MULLIGAN 
Engineers 
Bridges, Highways, Parks 


49 West 45th Street 
New York 36, New York 


BLAUVELT ENGINEERING CO. 


Consulting Engineers 
Highwoys Bridges 
Reports City Planning 
Municipo! Engineering 
New York, N. Y. Philadelphia, Pa. 
Woodbury, N. J. Crystal Lake, tll. 


CLINTON BOGERT ENGINEERS 
Consultants 


Charles A. Manganaro Robert A. Lincoin 
Ivan L. Bogert William Martin 
Water & Sewage Works Incinerators 
Drainage Flood Control 
Highways and Bridges Airfields 


145 East 32nd Street, New York 16, N. Y. 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Water and Sewage Works 
Industrial Wastes 
Refuse Dispos! 
Valuations 
laboratory Service 
75 West St. 1000 Farmington Ave. 
New York 6,N. Y. West Hartford 7, Conn. 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Water and sewage works, industrial wastes 
disposal, hydraulic developments, doms, 
flood control. Chemical and biological 
laboratory 


112 East 19th Street, New York 3, N. Y. 


FARKAS & BARRON 
Consulting Engineers 
Designs Supervision Reports Highways 
Expressways © Bridges Housing Public, 
Commercial and Industrial Buildings ¢ Special 
Structures, Marine Structures @ Airports 
5 Beekman Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 


GIBBS & HILL, INC. 

Consulting Engineers 
Water, Sewage & Industriat Waste Treat- 
ment Works—Roads, Bridges & Railroads— 
Conventional & Nuclear Power Generation 
—Electric Transmission & Distribution Sys- 
tems—industrial & Communication Facilities. 

Pennsylvania Station 

New York 1, N. Y. 


HARDESTY & HANOVER 
Consulting Engineers 
Bridges ¢ Fixed & Movable 
Highways e Expressways, Thruways 
Special Structures 
Design, Supervisior, Inspection, Valuation 


101 Park Avenue «New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
New York, N. Y. 


Norwalk, Conn. New Orleans, La. 
Toronto, Canada The Hagve, Holland 


HAZEN AND SAWYER 
Engineers 
Alfred W. Sawyer 
E. Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


360 Lexington Ave., New York 17, N. Y. 


Richard Hazen 
H. 


JOHN J. KASSNER & CO. 
Consulting Engineers 
Highways, Bridges, Structures ¢ Sewerage 
and Drainage e Waterfront Construction 
Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 


6 Church Street New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 
ASSOCIATES: David Carsen 
Dr. G. P. Tschebotarioft 
Sidney Zecher 
Bridges, Highways, Tunnels 
Waterfront Structures, Reports 
Investigations, Foundations 
Design & Supervision of Construction 


41 East 42nd Street, New York 17, N. Y. 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 
551 Fifth Avenue, New York 17, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and Dams, 
Tunnels, Buikheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 
Supervisor 

415 Madison Ave., New York 17, N. Y. 

Phone: El 5-480 


ls Your Card Among These? 
It Should Be 
Write Today For Rates 
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Listed alphabetically by 
areas, states, cities and names 


STEPHEN M. OLKO 

Consulting Engineers 

Reports and Designs 
Soil Mechanics—Foundations 


Marinas—Port Facilities 
Structures—Highways— Airfields 


50 E. 42 Street, New York 17, New York 
OXford 7-168 


PARSONS BRINCKERHOFF, QUADE 
& DOUGLAS 
Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industria! Buildings, Housing, Sewerage and 
Water Supply 


165 Broadway New York 6, N. Y. 


E. LIONEL PAVLO 
Consulting Engineer 
Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construction 
Public Works, Airports 


642 Fifth Avenue New York 19, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Malcolm Pirnie, Jr. 
Robert D. Mitchell Alfred C. Leonard 

MUNICIPAL AND INDUSTRIAL 

Water Supply— Waste Treatment 

Sewage and Waste Treatment 

Drainage —Rates—Refuse Disposa! 

25 West 43rd Street, New York 36, N. Y. 
3013 Horatio Street, Tampa 9, Florida 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 

Hydraulic Investigations 

New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 


Water Works Sewerage, Drainage, Refuse 
Incinerators, industria | Wastes, 
City Planning 


50 Church Street New York 7, N. Y. 


PRAEGER « KAVANAGH 
Engineers 


126 East 38th St. New York 16, N.Y. 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard E. Dougherty, Consultant 
Civil—Structural 
Mechanical—Electrical 


101 Park Avenve New York 17,N. Y, 


SEVERUD « ELSTAD « KRUEGER e 
ASSOCIATES 


Consulting Engineers 
Structural Design © Supervision e Reports 
Buildings ¢ Airports ¢ Special Structures 
415 Lexington Ave., New York 17, N. Y. 


OLE SINGSTAD 
Consulting Engineer 
Vehicular and Railroad Tunnels, 


Parking garages, airfields, 
Foundations, waterfront structures. 
24 State St. New York 4,N. Y 


FREDERICK SNARE CORPORATION 
Engineers Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
Cubo Lima, Peru 
Bogota, Colombia Caracas, Venezuela 


STEINMAN, BOYNTON, GRONQUIST 
& LONDON 


Consulting Engineers 


Highways—Bridges—Structures 
117 Liberty Street, New York 6 .N. Y. 


TIPPETTS « ABBETT « 
McCARTHY « STRATTON 
Engineers and Architects 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervision, Consultation 
375 Park Avenue, New York 22, N. Y. 


ARNOLD H. VOLLMER ASSOCIATES 
Consulting Engineers 
Highways, Parks, Bridges, Municipal 
Improvements, Public Works, Reports, 
Surveys, Contract Plars 
25 West 45th Street 

New York 36, New Y 


Telephone: Circle 7-6250 


LAWRENCE S. WATERBURY 
Consulting Engineer 


26 Broadway 
New York 4, N. Y. 


Bowling Green 9-9298 


ROMAN WOLCHUK 
Consulting Engineer 
Bridges— Structures 
Design—Reports—Investigations 
Stress Analysis 
307 Fifth Avenue, New York 16, N. Y. 
MuUrrayhill 4-2390 


LOCKWOOD, KESSLER & BARTLETT, 
INC. 


Civil Structural Sanitary Consultants 
Research, Reports, Designs, Supervision 
Photogrammetric Mapping 
Seismic Sub-Surface Investigations 


One Aerial Way, Syosset, New York 


San Juan, P. R. Bogota, Columbia 
Washington, D. C. 


YULE, STICKLEN, JORDAN & McNEE 
Engineers 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Construction 
Civil, Structural, Mechanical, Electrical 


Cedar Cliff Drive 1225 Vine Street 
Camp Hill, Pa. Philadelphia 7, Pa, 
5564 North High $1. 
Columbus, Ohio 


CAPITOL ENGINEERING 
CORPORATION 


Consulting Civil Engineers 
Dilisburg, Pennsylvania, U.S.A. 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Doms, Water Works, Sewage, Industrial 
Waste and Garbage Disposal ¢ Highways 
Bridges and Airports, Traffic and Parking 
e Appraisals, Investigations, and Reports 
HARRISBURG, PENNA 


sburgh, Pa. Philadelphia, Pa. 
Daytona Beach, Fla. 


MODJESK! AND MASTERS 
Consulting Engineers 


Bridges, Highways, Structures 
Special Foundations 


Reports In 
Design 
Supervision of Construction 
900 Sixth St. New Orleans, La. 
Harrisburg, Pa. Philadelphia, Pa, 


AERO SERVICE CORPORATION 
Integrated surveying and mapping services— 
including soils and sub-surface studies—for 
Highways, Water Supply, Dams, Airports, 
Municipal Developments, and other large 
engineering projects. Also associated elec- 


H. A. KULJIAN & COMPANY 
Engineers and Architects 
Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
'nstallations Airports, Hangars 
Water and Sewage Works 

Design Investigations Reports Surveys 
1200 No. Broad St. Phila. 21, Pa. 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industria! Plants e Warehouses 
Commercial Buildings ¢ Office Buildings 
laboratories ¢ Steel and Reinforced 
Concrete Design © Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification 
Sewerage and Sewage Disposa 
Valuations, laboratory, City 


tronic computing services. Planning 
210 E. Courtiand St., Philadelphia 20, Pa, | 1312 Park Bidg., Pittsburgh 22, Pa. 
ALBRIGHT & FRIEL, INC. PENNSYLVANIA 


Consulting Engineers 
Water, Sewage, !ndustrial Wastes and 
Incineration Problems, City Planning, High- 
ways, Bridges and Airports, Dams, Flood 
Control, Industrial Buildings, Investigations, 
Reports, Appraisals and Rates 
Three Penn Center Plaza, Phila. 2, Pa. 


SUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


DRILLING COMPANY 


Subsurface Explorations. Grouting 
Industrial Water Supply. Mineral Prospecting 
large Diameter Drilled Shafts 


Reports 
1205 Chartiers Ave. Pittsburgh 20, Po. 


SWINDELL-DRESSLER CORP. 
Consulting Engineers 
Industrial Plants— Waterworks—Sewer Sys- 
tems— Highways — Doms — Bridges — Surveys 
—Reports—Design and Construction 
Supervision 


Box 1888 ° Pittsburgh 30, Po. 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 


33 West 39th Street, New York 18, New York 


(_] already enrolled 
or 
[_] | wish to be enrolled 


Division and receive auto- 
matically the Journal of 
that Division. 


In addition, | wish to be 
enrolled in the 


Division and receive auto- 
matically the Journal of 
that Division. 


(Signature) 


(Please print name) 


(Membership grade) 


PLEASE PRINT MAILING ADDRESS ONLY 


(Number and Street) 


(City) (Zone) 


(State) 
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ROFESSIONAL SERVICE 


GILBERT ASSOCIATES, INC. 
Engineers and Consultant 


Surveys Design Supervision 
Sanitary Engineering 
industrials and Utilities 
Domestic and Foreign 


5251 ter A , Reading, Pa. 
New York « Washington 


MICHAEL BAKER, JR., INC. 
Consulting Engineers, Planners & Surveyors 


Airport, Highway & Bridge Design; Woter & 
Sewerage; Municipal Engineering; Photo 
Mapping; City Planning, Urban Renewal & 
Redevelopment; Soils lab; Survey Service 


HOME eee PA. 
Baker Building 
Jackson, Miss., Northview Drive 
Charleston, W. Va., 19 Dunbar Street 
Harrisburg, Pa., 2799 N. Fourth Street 


SPRAGUE & HENWOOD, INC. 
Foundation investigations e Soil Testing and 
Test Boringse Grout Hole Drilling and 
Pressure Grouting ¢ Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 
Philedeiphia, Pa. Salt Lake City 
Pittsburgh, Pa. Nashville, Tenn. 
ALBRIGHT—DILL 


Defense Consultants 
Shelters — Bias! Resistant Structures 
Planning 
Angiyses 
Special Studies 


P. O. Box 675, State College, Pa. 


ALSTER & ASSOCIATES, INC. 
Engineers 


Photogrammetric Engineering 
Topographic Maps e Aerial Pho- 
tography @ Mosaics @ Stock Pile 
Inventory @ Plane & Geodetic Sur- 
veys @ Land Acquisition Maps 
@ Tellurometer and Geodimeter 
6135 KANSAS AVENUE, N.E. 
Washington 11. D0. C. TA 9-1167 


LASALLE 
HYDRAULIC LABORATORY 
Theoretical And Experimental Studies 
Hydroelectric development, Municipal hy- 
draulics, Hydraulics of special problems, 
Maritime hydraulics, Hydraulics of rivers, 
Industrial hydraulics, Hydraulic measuring in- 
struments and field measurements. 


0250, St. Patrick Str. LaSalle (P.Q.) Can. 


MID-WESTERN 


ALVORD BURDICK & HOWSON 
Consulting Engineers 


Water Works, Sewerage, Water Purifica- 


tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


TO 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
and Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Reports, 
Traffic Studies, Airports, Gas and Electric 
Transmission Lines 


360 E. Grand Ave., Chicago 11, Illinois 
9% Indi St., Gr tle, ind. 


DeLEUW, CATHER & COMPANY 


Consulting Engineers 
Public Transit Suoways 
Traffic & Parking Railroad Faci'ities 
Expresswoys industria! Plants 


Grade Separations Muricica! Works 
Urban Renewo! Port Develonment 


150 North Wacker Drive, Chicago 6 
San Francisco New York Boston 


USE THIS PROFESSIONAL 
CARD DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by 
ASCE members. 


Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 
industrial Wastes 


14 East Jackson Bivd., Chicago 4, Illinois 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


C. MARTIN RIEDEL 
Consulting Engineer 
Chemica! Soil Engineering 


Tunnels, Shafts, Foundations 
Underground Structures 


7650 S. Laflin St. Chicago 20, Illinois 
29-27 41st Ave., Long Island City 1, N.Y. 


SOIL TESTING SERVICES, INC. 

Consulting Engineers 

John P. Gnaedinge: Ciyde N. Baker, Jr. 

Sub Surface Investigations, Laboratory Test- 

ing. Inspection, Engineering Reports and 
Design of Foundations 

1827 No. Harlem Ave., Chicago 35, I Il. 

Kenilworth, N. J.—San Francisco, Calif. 
Vedado Hana, Cuba 


STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 
Hershey Building 208 S. LaSalle Street 
Muscatine, lowe Chicago 4, Illinois 
Hanna Building 
Cleveland 15, Ohio 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Gas Systems 
Water Systems 
Sewerage Systems 


Municipal improvements 
Highways & Airports 
Power Development 
Traffic Surveys Industrial Plants 
Flood Control Recreationa| Facilities 
Investigations and Reports 


801-805 East Miller Si. Springfield, III. 


CLARK, DAILY & DIETZ 
Consulting Engineers 
James G. Clark Jess C. Dietz 
Eugene J. Daily W. Don Painter 
Expressways © Structures @ Sanitary e Civil 
211 N. Race, Urbana, Iilinois 
188 Jefferson, Memphis, Tennessee 


NED L. ASHTON 
Consulting Engineer 


Aluminum and Stee! Structures 
Bridges and Paraboloida! Antennas 
Swimming Pools and Foundations 
Welded Design and Strengthening 


820 Park Road lowa City, lowa 


VOGT, IVERS & ASSOCIATES 
Engineers-Architects 
Highwoys— Structures—Expressways 
Industria! Bldgs. —Harbor Facilities 
Airports—Dams— Surveys 
Transportation Studies—Reports 
34 W. Sixth St., Cincinnati 2, O. 
20 N. Wacker Dr., Chicago 6, Ill. 


WALLACE & HOLLAND 
Consulting Engineers 
Civil-— Sanitary — Structural 


401 N. Federal Mason City, lowa 


SERVIS, VAN DOREN & HAZARD 
Engineers-Architects 
Investigations e Design ¢ Supervision of 
Construction—Approisals 
Water Sewage e Streets © Expressways 
Highways e Sridges Foundations Airport 
Flood Control e Drainage e Aerial Surveys 
Site Planning ¢ Urban Subdivisions 
Industric! Facilities ¢ Electrical e Mechanical 


2910 Topeka Bivd. Topeka, Kansas 


JOHNSON & ANDERSON, Inc. 
Engineers 
Sewerage & Sewage Treatment 
Water Supply & Distribution —Bridges 
Highways —Municipal Engineering 
Flood Control and Drainage 
Home Office: Pontiac, Michigan 
Branch Offices: 
Warren, Mich., and Flint, Mich. 


BLACK & VEATCH 
Consulting Engineers 


Water, Sewage, Electricity, Gas, Industry, 
Reports Design Supervision of Construction 
Investigations, Valuation and Rates 


1500 Mead: Lake 
Kansas City 14, acme 


BURNS & McDONNELL 
Engineers-Architects-Consultants 


4600 E. 63rd Street, Trafficway 
Kansas City 41, Missouri 


HOWARD, NEEDLES, TAMMEN 
& BERGENDOFF 


Consulting Engineers 
Bridges, Foundations, Airports 
Administrative Services, Express 
Highways, Traffic and Parking 
1805 Grand Ave. 99 Church St. 
K. C. 8, Mo. N. Y.7,N. ¥. 


704 Standard Building 
Cleveland 13, Ohio 


SVERDRUP & PARCEL 
SVERDRUP & PARCEL AND ASSOC., Inc. 
Engineers—Architects 
Bridges, Highways, Structures, Airports 
and Tunnels 
Industrial and Power Plant Engineering 
Municipal, Port and Railroad Facilities 


915 Olive St., St. Lovis 1, Mo. 
417 Montgomery St., 
San Francisco 4, Calif. 
111—8th Avenue, New York 11, N. Y. 
1625 Eye St. NW, Washington 6, D. C. 


HAZELET & ERDAL 
Consulting Engineers 
Design, Supervision, Investigations, Reports 
Fixed Bridges Movable B-idges 
Expressway Systems Harbor Works & Dams 
Dixie Terminal Bidg., Cincinnati 2, O. 
Monadnock Block, Chicago 4, Ili. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 


THE AUSTIN COMPANY 
Design Construction Reports Plont 
Location Surveys ¢ Domestic and 
Foreign Work 
~ Avenue, Cleveland, Ohio 


Detroit Oakland 
Houston Seattle 
Los Angeles 
HAVENS AND EMERSON 
A. A. Burger F. S. Palocsay 
J. W. Avery G. H. Abplanalp 
E. S. Ordway H. Sutton 


A. 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, ees ories 


Leader Bidg. loolworth Bidg. 
Cleveland 14, O. New York 7, Y. 
THE OSBORN 
ENGINEERING COMPANY 


Designing Consulting 
Indus'rial Plants Office Buildings 


Stadiums Grand Stonds Field Houses 
Bridges Docks Laboratories 
7016 Euclid Ave. Cleveland 3, Ohio 


BENHAM ENGINEERING COMPANY 
and Affiliates 
Surveys Supervision 
° 


Civil Mechanical Electrical 


Sanitary Structural 
Engineering Projects 
and 
All Types of Building Construction 
215 N.E. 23rd St., Okla. City 5, Okla. 
623 Guaranty Bank Bidg., Phoenix, Ariz. 


USE THIS PROFESSIONAL 
CARD DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by 
ASCE members. 


SOUTHERN 


BROWN ENGINEERING COMPANY, INC, 
Architects—Engineers 
Civil Mechanical Electrical ¢ Industrial 
Highway Design Structural Design 


Water Supply Airports 
Sewage Disposa! Industria! Plants 
land Development Bridges 
Railroads Reports 


Commercial and Industrial Buildings 


P. O. Drawer 917, Huntsville Alabama 


DAMES & MOORE 
Consultants in Applied Earth Sciences 
Engineering Geology 
Geophysics 
Atlanta, Chicago, Honolulu, Houston 


Los Angeles, New York, Portland 
Salt Lake City, San Francisco 
Seattle 


Soil Mechanics 
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Listed alphabetically by 
areas, states, cities and names 


PALMER & BAKER, ENGINEERS, INC. 
Consuliing Engineers and Architects 
Tunnels, Bridges, Highways, Airports, Indus- 
trial Buildings, Harbor Structures, Soils, 
Materials and Chemical Laboratories 
Mobile, Ala. New Orleans, La. 
Washington, D. C. 


EUSTIS ENGINEERING COMPANY 
Foundation and Soil 


laboratory Tests 


Soil Borings 
Foundation Analyses Reports 
3635 Airline Highway 
Metairie, iano 


BEDELL & anni ENGINEERS, INC. 
dei, 


Architects 


Airports, Buildings & Industrial Structures, 
City & Site Planning, Harbor Structures 
Highways & Bridges, Industrial Plants, 
Municipal Improvements & Utilities, 
Reports, Estimates, Design, Supervision 
1200 St. Charles Ave., New Orleans, La. 


LOCKWOOD, ANDREWS & 
NEWNAM 
Consulting Engineers 
Industrial Plants, Harbors Public Works 
Roads, Airport, Structures, Earthworks 
Mechanica! and Electrical 
Reports e Design ¢ Supervision 
Surveys Valuatior 
Corpus Christi » HOUSTON « Victoria 
Texas 


ETCO ENGINEERS AND —— 
FOUNDATION CONSULTANTS 


Test Borings Laboratory Tests 
Recommendations, Design and Supervision 
2116 Canada Dry St., Houston 23, Texas 


727 Main St., Baton Rouge, Lovisiana 
427 Carondelet St., New Orleans 12, La. 


McCLELLAND ENGINEERS, INC. 
6100 Hillcroft 201 Pine Street 
HOUSTON, TEX. NEW ORLEANS, LA. 
SOIL & FOUNDATIONS INVESTIGATIONS 


FROMHERZ ENGINEERS 
Structural Civil Sanitary 
Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industrial Waste Dis- 
posal, Investigations, Reports, Plants and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


ENGINEERS LABORATORIES, | NC. 
Foundation Engineers 


Borings © Laboratory Tests e Analyses 
Earthwork, Concrete & Asphalt Field Control 


WESTERN 


ENGINEERS TESTING 
LABORATORIES, INC. 
Warne-Sergent Engineers 

Soil Mechanics and Foundation Engineers 


2515 East Indian School Road 
ix, Arizono 


Engineering Reports & Reco dations 
4171 Northview Drive 
Jackson, Mississippi 


WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground- Water Hydrologists 


Underground Water Supplies 
Investigations, Reports, Advice 
307 W. 12th St., Austin 1, Texas 
Phone: GR 7-7165 


SPENCER J. BUCHANAN AND 

ASSOCIATES, INC. 
Consulting Engineers 

Soil Mechanics and Foundation Engineering, 

Earth Dams, Wharves, Airfields, Highways, 

Drainage, Structural Foundations; Reports, 

Design, and Field Supervision 
310 Varisco Building, Bryan, Texas 

Phone TAylor 2-3767 


SOIL MECHANICS INCORPORATED 
Foundation Exploration and 
Laboratory Testing Services 

Site Investigations; Soil Borings; Field and 
laboratory Testing of Soils. Concrete and 
Asphalt; Load Tests; Reports 
310 Varisco Building, Bryan, Texas 
Phone TAylor 2-3767 
Houston—Phone MOhawk 7-1869 


More and More Members 
of the Society 


are using this Service. 


ENGINEERING-SCIENCE, INC. 
Design « Research « Planning 


Site Development 
Buildings 
Bridges 


Water Supply 
Sewerage 
Flood Control 
Municipal-industrial 
150 E. Foothill Blvd., Arcadia, Calif. 
4144 Telegraph Ave., Oakland 9, Calif. 


CLAY COLLEY 
Consulting Engineer 
Specializing in basic design of Material 
Handling and Dust Control Systems. 
Reg. Eng. Calif, New Mex., Nev., Ore. 
4032 McClung Drive 
Los Angeles 8, Calif. 


FOUNDATION ENGINEERING 
COMPANY 
Investigation 
Geology, Drilling, Field & Laboratory Testing 
Tharalson Side Hole Sampler and Tester 
Design 


Soil Mechanics, Foundations, Earth Structures 
Dams, Highways, Airports 


219 W. 7th St. Los Angeles 14, Calif 
MAdison 2-4923 


Cc. E. JACOB 
Groundwater Consultant 


Water Supply, Drainage, Dewatering, 
Subsidence, Recharging, Salt-Water Control, 
Statistical Hydrology, 

Digital! and Analog Computation 


Additional 
Professional Cards 
on Pages 158, 159 

and 160 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
Engineers ¢ Contractors 


Investigations Reports Valuations 
Design Construction 


Crestview 1-221] 
300 Lakeside Drive Oakland, Calif. 


WOODWARD, 
AND ASS 
Soil and Foundation prin 


Oakland —San Diego— Denver— Omaha 
Kansas City—St. Louis—Philadelphia 
Montclair—New York 
1150 28th Street, Oakland, California 
680 Fifth Avenue, New York, N. Y. 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 


Investigations Reports Design 
Procurement ¢ Field Engineering 
Domestic and Foreign 
74 New Montgomery SI. 
San Francisco 5, California 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Appraisal of Construction Costs e Methods 
Analysis Field Engineering e Job Man- 
agement e Review of Bidding Documents 
for Construction Economy e Engineering 
Geology «Plant and Equipment Design 


503 Market Street 
San Francisco 5, California 


ROCKWIN ENGINEERS 
Prestressed Concrete Consultants 


Design Bridges 

Checking Buildings 

Investigations Waterfront Structures 

Inspections Stadiums 

Reports Specialties 

Construction Prestressing 
Supervision Yard Facilities 

13440 E. Imperial Highway, Santa Fe 
Springs, Calif. « UNiversity 8-1761 


SHANNON AND WILSON 
Soil Mech ics and Engin 


1105 North 38th Street 
Seattle 3, Washington 


SACMAG 
Engineers & Architects 
Ave. de la independencia 774 


Ensanche del Vedado, Habana, Cuba 
San Juan, P.R. Mexico City Salvador 


USE THIS PROFESSIONAL 
CARD DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by 
ASCE members. 


AMMANN & WHITNEY 
Consulting Engineers 

111 Eighth Avenue, New York 11, N. Y. 

Buildings, Industria! Piants, Airport Facilities 
Bridges, Highways, Special Structures 
29 Rue de Pyramides, Paris, France 
32 Patission Street, Athens, Greece 

P.O. Box 1423, Tehran, Iran 
P.O. Box 1498, Addis Ababa, Ethiopia 


LOUIS BERGER & ASSOCIATES 
Engineers — Architects 
Highways, Bridges, Dams, Irrigation, Airfields, 
Structures, Buildings, Industrial Plants, Military 
Installations, Foundations, Studies, Reports, 
Planning, Design, Supervision 


177 Oakwood Avenue, Orange, N. J. 


Harrisburg, Pa., Salt L Lake City, Utah, 


Dacca, E. Pakistan, Kuala 
Malaya, Hong Kong. 


GREER-BOUTWELL 
Architects-Engineers 
Airports, Port Facilities 
Public Works Projects 
Industrial, Urban, Agricultural 
and Rural Development 
15 Rue de la Cite, Geneva, Switzerland 
26 Avenve Trudaine, 

Paris 9, France 
Avenue Bahar and Shahreza, 
Tehran, Iran 
P.O. Box 4191, Karachi, Pakistan 


USE 


THIS 


PROFESSIONAL CARD DIRECTORY 


Participation is restricted to members or 

firms where one or more of the principals 

are members of the American Society of 
Civil Engineers 


P.O. Box 347 7 hridge, Calif, 
Is Your Card Here! ae Your Card Should be Among Them e Write Today for Rates 
CIVIL ENGINEERING «+ September 1961 161 


\ 

| 

A 

} 

— 
| 

| 
| 

| 

| 

| 

| 


American Bitumuls & Asphalt Company ............... 151 
American Bridge Division of United States Steel Corpora- 

American Institute of Steel Construction ............... 106 
American-Marietta Company 103 
American Steel & Wire Division of United States Steel 

Armco Drainage & Metal Products, Inc. ................ 107 
Armour Research Foundation ...............0--00000: 145 
Associated Pipe and Fitting Company, Inc. ............- 6 


Bethlehem Steel Company 1, 11, 24, 121, 122, 123, 124 and 127 
2 


Borden Metal Products Co. .......... 

Boring & Tunneling Co. of America ................... 154 
Cast Iron Pipe Research Association ........... 118 and 119 
Chicago Bridge & Iron Company .................00+ 21 
Concrete Reinforcing Steel Institute ............. 91 and 140 


Index to Advertisers 


Advertising Manager 
James T. Norton 


Advertising Production Manager 


Jerry Nussbaum 
345 East 47th Street, New York 17, N. Y. 


Representatives 


EASTERN 


Ropert S. CyPHER 
345 East 47th Street, New York 17, N. Y. 


SOUTHEASTERN 


@ Frep W. SmITH 
1201 Forest View Lane—Vesthaven 
Birmingham 16, Ala. 


MID-WESTERN 


RicuHarp K. 

Suite 812, 29 East Madison St., Chicago 2, Ill. 
FRANK X. NUGENT 

Suite 1313, 75 Public Square, Cleveland 13, Ohio 


WESTERN 

INC. 

625 Market St., San Francisco 5, Calif. 
3727 West Sixth St., Los Angeles 5, Calif. 
National Bldg., 1008 Western Ave., Seattle 4, Wash. 
2035 S.W. 58th Avenue, Portland 1, Oregon 
3217 Montrose Boulevard, Houston 6, Texas 

620 Sherman Street, Denver 3, Colorado 
2727 Oak Lawn Avenue, Dallas 19, Texas 


Gahagan Dredging Corporation ............-.++.+++ 142 
The Galion iron Works & Mfg. Co. .... 25 
Hamilton Kent Manufacturing Co. 135 
International Business Machines Corp. .............-+-- 126 
JohniManville Corp. 100 and 108 


Keasbey & Mattison Company ...............- 129 and 130 
Kern Instruments, Inc. 22 
Lehigh Portland Cement Company .............----055 89 
Lenker Manufacturing Company 152 
Leupold & Stevens Instruments, Inc. ............-.+++- 131 
Lock Joint Pipe Company ...............---00 4th Cover 
Lone Star Cement Corporation .............---++++++ 32 


M & H Valve and Fittings Company ............------- 
The Master Builders Company ............-...--+ 8 and 9 
Mayo Tunnel and Mine Equipment ...............-.655 150 


National Clay Pipe Manufacturers, Inc. .............-- 
Naylor Pipe Company 
Peerless Pump, Hydrodynamics Division ..............- 137 
Pittsburgh-Des Moines Steel Co. .......-.-.----+---05- 30 
Portland Cement Association ..........-..--.++- 94 and 95 
The Prescon Corporation 128 
John A. Roebling’s Sons Division The Colorado Fuel and 

26 
Russell, Bursdall & Ward Bolt and Nut Co. ............. 93 
Servicised Products Corporation ...........-..--..+08- 142 
Thiokol Chemical Corporation ............... 104 and 105 
Thompson Pipe (& Steel Company ..................+- 154 
The Union Metal Manufacturing Co. ............ 86 and 87 


United States Steel Corporation 
14, 15, 18, 19, 98, 99, 109, 110, 111 and 112 


Walker Process Equipment Inc. .............--0++e00e 146 
Professional Services ............... 158, 159, 160 and 161 
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SLAB CONNECTION 


GROUT 


REINFORCING BARS 


SLAB-COLUMN CONNECTION 


PHOTOS THROUGH COURTESY OF TISHMAN RESEARCH CORPORATION, NEW YORK, N. Y., DESIGNERS AND DEVELOPERS OF TIERPARK GARAGES 


5000 psi 
in sixteen hours 
with SIKA SET 


Grout and dry pack mortar with rapid strength development and 
minimal shrinkage is essential for the fast erection of the new Tier- 
park Parking Structures developed by Tishman Research Corporation. 
Composed of only three elements — slabs, columns and ramps — 
a Tierpark structure is erected within a matter of days. 

Mix proportions for high strength grout and dry pack mortar were 
developed at the Sika Concrete Laboratory. Sika Set liquid, diluted 
1:3, added to the dry pack produced compressive strengths exceed- 
ing 5000 psi at sixteen hours. Sika Set, diluted 1:4, added to the 
poured grout produced compressive strengths exceeding 3000 psi 
at sixteen hours. Proportions of 1 part Type III cement to 1-1/2 
parts sand were used. 

Structural concrete was initially retarded by the use of Plastiment 
Retarding Densifier to facilitate finishing — with rapid strength gain 
as an added bonus to the manufacturer of the precast, prestressed 
elements. 

For full details on Sika Set Shrinkage Reducing Accelerator and 
Plastiment Retarding Densifier ask for your copies of SET-661 and 
PCD-59. Offices and dealers in principal cities, sixteen affiliate 
manufacturing companies around the world. In Canada, Sika Chem- 
ical of Canada, Ltd.; in Latin America, Sika Panama, S. A. 


CHEMICAL CORPORATION 


Passaic, N.J. 
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‘LOCK JOINT 
LAUNCHES ITS 
PLASTICS DIVISION 


To produce plastic pipe and protective coatings and linings 
for the transportation of sanitary and industria! wastes, 

and corrosive fluids, Lock Joint Pipe Company has estab- 
lished a Plastics Division through the acquisition of the 
following highly regarded companies in the plastics field: 


ELECTRO-CHEMICAL ENGINEERING & MANUFACTURING CO. 
EL-CHEM ENGINEERING & MANUFACTURING co. (Canada) 
Corrosion resistant coatings, films and foams. 

CORROPLAST, INC. i 

P.V.C. pipes, sheets and shapes 

OSCAR DAVIS COMPANY, INC. 

Plastic fittings, valves and special fabrications. 


CK JOINT PIPE COMPANY 


Established 1905. 


P.O. BOX 269, EAST ORANGE, N.. 
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